Google 


This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 

to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 

to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 

are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  maiginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 

publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  tliis  resource,  we  liave  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 
We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  fivm  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attributionTht  GoogXt  "watermark"  you  see  on  each  file  is  essential  for  in  forming  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liabili^  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.   Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 

at|http: //books  .google  .com/I 


TRANSACTIONS 


OH   THK 


American 
Fisheries  Society 


AT   ITS 


Thirty-third  Annual  Meeting 


July  26,  27  and  28,  1904. 


-1/  Atlantic  City,  N,  J. 


'    V     .._...- 


•  .  \   .:      ' 


APPLETON,  WIS 
THE  W)ST  PUBLISHING  COMPANY.  PRINTERS  AND  BINDERS. 

1904. 


Officers  for  1904-1905. 

President Henry  T.  1^m)T,  Providence,  K.  L 

y ice-President C.  D.  Joslin',  Detroit,  Mich. 

Hecording  Secretanj CtEORGe  F.  Pilvbody,  Applcton,  Wis. 

Corresponding  Secretanj.  Charles  (3.  Atkins,  East  Orland,  Mc. 
Tretisvrer C.  W.  Wu.lahd,  Westerly,  R.  I. 


J^     J^     J^ 


KX K( MTT I VK  COMM ITTKE. 

William  K.  Meeiian,  Chnirmnn,  llarrisburg,  Pa. 
Hugh  ^I.  Smith,  Wasliiiifrtoii,  D.  r. 
John  1).  Wiiisn.  Albany,  N.  Y. 

K.  H.  (Jeeh,  iradlvme,  (^)nn. 

James  A.  Henshall,  Bozenian,  Mont. 
0.  II.  Lamrson,  Baird,  C'al. 

J.  tT.  Stranahax,  Bullocbville,  Ga. 

260266 


•••  •  •    ..-.-*      ;        

.••••-.• 


I  IM  D 


Address  by  President 11 

Report  of  Treasurer 18 

Report  of  Committee  on  Nominations 31 

SCTEXTIFll'    PR(K'EEI)I  X(iS : 

A  Tribute  to  Hon.  E.  E.  Bryant, — G.  F.  Peabody,  Appleton, 
Wis 45 

Danger  in  Shipping  Cans. — M.  C.  Marsh.  U.  S.  Bureau  of 
Fisheries    53 

Fish  and  Game  Department  of  the  Universal  Exposition  of 
St.  Louis, — Tarleton  H.  Bean 55 

Notes  on  Sturgeon  Culture  in  Vermont. — E.  N.  Carter 60 

Experiments  in  Feeding  Fry, — Dr.  James  A.  Henshall 76 

A  Year's  Work  of  the  Fisheries  Interest  in  Pennsylvania, — 
W.  E.  Meehan,  Commissioner  of  Fisheries,  Pennsylvania      82 

The  Whitefish:  Some  Thoughts  on  Its  Propagation  and  Pro- 
tection,-—S.  W.   Downing 104 

Japan,  the  Paramount  Fishing  Nation, — Hugh  M.  Smith...     Ill 

Constniction  of  Ponds,  and  Pond  Cultural  Methods, — J.  L. 
Leary  139 

A  Plan  for  Bass  Ponds, — E.  M.  Lambert 143 

Some  Notes  in  Connection  with  the  Bass  Work  at  Mill 
Creek   Station.— Dwight   Lydell 152 

What  I  Have  Seen  of  Black  Bass. — Samuel  Lovejoy, 
Bullochville.    Georgia 170 

Value  of  Aquatic  Plants  in  Pond  Culture, — C.  K.  Green 173 

The  Utilization  of  Neglected  Fishes.— Charles  G.  Atkins...     178 

Resume  of  Work  Done  During  the  Past  Year  in  the  Rais- 
ing of  Western  Charr  in  Eastern  Waters. — Dr.  J.  M. 
Johnson    193 

The  Recent  Hatching  of  Striped  Bass  and  Possibilities  with 
Other  Commercial  Species.— S.  G.  Worth 223 

Progress  of  Experiments  in  Sponge  Culture, — H.  F.  Moore     231 

Fishery  Reminiscences  in  South  America, — John  W.  Tit- 
comb    244 

List  of  Members 245 

Constitution  262 


PART  I. 


BUSINESS  SESSIONS. 


c 


Transactions  of  the  American  Fisheries 

Society. 


TueMlay.  July  2li,  WOJ,. 

Convention  called  to  order  at  12  in.  bv  the  President,  Mr. 
Frank  N.  Clark,  of  Xorlhville,  Michigan,  at  Young's  Hotel, 
Atlantic  City,  New  Jersey,  whereupon  the  following  proceedings 
were  had : 

President: — (ientlenien  of  the  American  Fisheries  Society, 
you  will  please  come  to  order. 

Our  committee  last  vear  added  another  article  to  our  consti- 
tution,  on  order  of  business,  and  therefore  we  will  proceed  som(»- 
what  differently  from  what  we  have  previously,  following  this 
order,  and  the  first  thing  to  be  taken  up  is  roll  call. 

Secretary: — As  there  an*  over  350  membc»rs  of  tlie  Society, 
I  suggest  that  a  register  of  attendance  be  made. 

President : — That  is  a  good  suggestion,  and  will  be  adopted. 

The  registered  attendance  at  the  meeting  of  the  Society  is  as 
follows : 

Atkins,  Charles  G.,  Emt  Orland,  Me. 

Baldwin,  0.  X.,  l\  ^^  Bureau  of  FvilierUs,  San  Marcos,  Tex. 
Bean,  Tarleton  H.,  World's  Fair.  St.  Louis,  Mo. 
Boardman,  W.  H.,  Central  Falls,  R.  I. 
Booth,  DeWitt  C,  Spearfish,  S.  D. 
Bower,  Seymour,  Detroit,  Mich. 
Bower,  Ward  T.,  Baird,  Cat. 

Bowers,  George  ^F.,  V.  S.  Commissioner  of  Fisheries,  Wash- 
ington, D.  C. 

Brown,  George  II.,  U.  S.  Bureau  of  Fisheries,  Washington, 

d:  c. 
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\BiiHer;  A.  G.,  Erie,  Pa. 
,,  :*W  .-iBullor,  11.  M.,  Belief ottte,  Pa, 
':   '•"'      Bullor,  X.  R.,  Pleasant  Mount,  Pa. 
Bullor,  William,  Carry,  Pa. 

Capehart,  W.  R.,  Avoca,  N.  C. 

CsLTier,  E.  X.,  U.  S.  Bureau  of  Fisheries,  St\  Johnshury,  Vt. 

Clark,  Frank  X.,  Xorthville,  Mich. 

Cobl),  Ebon  W.,  St.  Johnshury,  Vt. 

Dean,  H.  D.,  U.  S.  Bureau  of  Fisheries,  Neosho,  Mo. 
Dennis,  Oregon  Milton,  Baltimore,  Md. 
Dinsniore,  A.  IL,  East  Orland,  Me. 
Douredoiire,  Bernard  L.,  Philadelphia,  Pa. 
Downing,  8.  W.,  Put-in-Bay,  0. 

Ellis,  J.  Frank,  U.  S.  Bureau  of  Fisheries,  Washington,  D.  G. 
Evans,  Barton  D.,  llarrishurg,  Pa. 

Finch,  George  C,  Thorn psonville.  Conn. 
Fisher,  John  F.,  ChainnviUc,  Vt. 

(leer,  E.  Hart,  lladlyme.  Conn. 
Gn^en,  C.  K.,  ^yashingfon,  I).  C. 

Hagert,  Edwin,  S2  N.  Si.rth  St.,  Philadelphia,  Pa. 
Hamburger,  J.,  Erie,  Pa. 
Henshall,  James  A.,  Bozvman,  Mont. 
Hubbard,  Waldo,  F.,  Nashua,  X.  JI. 

Jennings,  G.  E.,  Fishing  Gazette,  20-i  Broadway,  New  York 

at,,. 

Johnson,  F.  W.,  Boston,  Mass. 
Johnson,  Alexander,  Enrin,  Tenn. 
Jos] in,  C.  D.,  Detroit,  Mich. 

Lanibson,  (}.  H.,  U.  S.  Bureau  of  Fishenes,  Baird,  Cal. 

Lane,  (ieorg(»  F.,  Silver  Lake,  Mass. 

r^arv,  J.  L.,  U.  S.  Bureau  of  Fi^<heries,  San  Marcos,  Tex. 

Loeke,  E.  F.,  Woods  Hole,  Mass. 

Lydell,  Dwight,  Mill  Creel-,  Mich. 

^fathewson,  (ieorge  F.,  Enfield.  Conn. 
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Meehan,  W.  E.,  Oommissioner  of  Fisheries  of  Pennsylvania, 
Harrisburg,  Pa, 

Miller,  Charles  L.,  AUoona,  Pa, 

Milligan,  J.  D.,  U.  S.  S,  Fish  Hawk,  care  of  Fish  Commis- 
sion, Washington,  D.  C. 

Morton,  William  P.,  Providence,  R,  I, 

Xorip,  J.  Olney,  President  State  Game  and  Fish  Protective 
Asso.,  S17  N,  Charles  Street,  Baltimore,  Md, 

O'Mallev,  Henry,  U.  S.  Bureau  of  Fisheries,  Baker,  Wash, 

Palmer,  T.  S.,  Washington,  1),  C, 
Peabody,  George  F.,  Appleton,  Wis. 

Race,  E.  E.,  Green  Lake,  Me. 

Roberts,  A.  D.,  Woonsocket,  H.  I. 

Robinson,  l?obert  K.,  White  Sulphur  Springs,  W.  Va. 

Root,  Henry  H.,  Providence,  P.  I. 

Seagle,  George  A.,  Wytheville,  Va. 

Slade,  George  P.,  309  Broadway,  Xcw  York  City. 

Smith,  H.  M.,  U.  S.  Bureau  of  Fisheries,  Washington,  D.  C. 

Stone,  Livingst(m,  Cape  Vincent,  X.  Y. 

Stranahan,  J.  J.,  Bulloch  ville,  da. 

Titeonil),  J.  W.,  U.  S.  Bureau  of  Fisheries,  Washington,  D.C. 
Townseud,  Charles  H.,  Xew  York  City. 

Wallieh,  Claudius,  U.  S.  Bureau  of  Fisheries,  Oregon  City, 
Oregon. 

Wliish,  John  D.,  Secretary  of  Forest,  Fish  and  Game  Com- 
mission,  Albany,  X.  Y. 

Whitaker,  A.  R.,  Youngsville,  Pa. 

Willard,  C.  W.,  Westerly,  P.  I. 

Wires,  S.  P.,  Duluth,  Minn. 

Wood,  Frank,  Edenton,  X.  C. 

Worth,  S.  G.,  Edenton,  X.  C. 

Dr.  Smith :  I  have  an  axe  to  grind  !  I  have  not  heard  that 
the  society  has  offered  any  premium  for  the  member  who  brings 
in  the  largest  number  of  new  members,  but  if  that  is  the  case  I 
should  like  my  claims  to  be  considered.    For  a  couple  of  weeks 
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I  have  bwii  interviewing  some  of  my  friends  in  Washington,  and 
I  liave  what  1  think  is  a  respectable  list  of  new  members  to 
})r{)i)()se. 

Dr.  (fill,  I  believe,  was  one  of  the  founders  of  the  society, 
and  is  very  glad  to  return  to  our  membership,  He  told  me  that 
h(»  had  dr()p{)ed  out  l)ecaust»  the  dues  were  so  small  that  he  could 
not  n»memlK»r  to  i)ay  them.     (Laughter.) 

In  regard  to  Dr.  Palmer,  he  is  in  charge  of  the  important 
work  in  game  protection  now  being  carried  on  \mder  the  de- 
partment of  agriculture. 

Mr.  Ch(»ster  K.  Green  is  a  son  of  his  father.     (Applause.) 

Mr.  Meeham :  T  have  not  as  large  a  list  as  Dr.  Smith  has. 
I  have  a  list  here  that  I  would  like  to  submit,  of  applicants  for 
mend)ership.  I  liave  siMit  the  names  to  the  secretary,  and  trust 
tliat  thev  will  lx»  acted  upon  favorablv.     * 

J'resident:  It  is  very  interesting  indeed  to  have  these  long 
lists,  including  many  noted  men  in  connection  with  the  fishery 
interests,  and  if  there  are  any  more  we  will  be  glad  to  receive 
them  at  the  present  time. 

Mr.  Hobinson :  I  have  a  list  of  names  of  persons  who  desire 
to  IxH'oine  members  of  the  societv,  and  I  will  file  it. 

ft.   ' 

Secretary :  The  secretary  has  received  through  the  mail  a 
number  of  aj)plications  for  membership  during  the  last  year  and 
thev  are  sidnect  to  election  with  these  other  names  bv  the  societv. 
I  beg  to  say  as  secretary  that  the  work  of  Dr.  Smith  is  most 
(Muouraging  to  the  society,  and  I  i)elieve  many  of  the  nu^mbers  of 
the  society  eoubl  bring  in  like  reports  if  they  would  interest 
themselves  sutlieiently  to  present  the  usefulness  of  the  society 
to  their  friends  and  those  who  ought  to  belong  to  it,  and  as 
secretary  I  would  ask  that  every  m(»mber  present  would,  during 
the  coming  year,  make  every  effort  to  interest  every  one  who 
ought  to  Ir»  inten»st(Hl  in  this  society;  and  any  literature  that 
they  may  want  to  hel])  tlie  matter  along  I  shall  be  pleased  to  send 
them. 

lVesi<lent :  The  next  order  of  business  is  re])orts  of  ollicers, 
an<l  first  the  annual  address  of  the  president.      (Applause.) 
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One*  year  ago  you  chose  to  elect  me  as  your  presiding  oHicer, 
an  honor  I  assure  you  that  1  liave  greatly  apprmateil. 

The  assembling  of  a  representative  body  of  men  in  any 
capacity  is  considertMl  liiglily  j)roper  and  gi»nerally  of  much 
goml.  But  tlie  gathering  of  representatives  from  various  parts 
of  this  our  country  to  devise  means  whereby  the  whole  worhl,  per- 
haps, may  Ix*  benefitted,  is  an  object  well  worthy  of  our  greatest 
and  best  thinkt»rs.  Therefore,  1  extend  my  ccmgratulations  and 
wish  vou  W(»ll  in  whatever  mav  be  done  at  this  the  3:kl  meetinsc 
of  the  American  Fisheries  Society,  and  trust  your  sojourn  here 
may  Ik>  both  j)rofitabIe  and  pleasant.  The  surroundings  are,  to 
say  the  least,  pleasant  and  agnu'able  to  our  comfort. 

To  our  energetic  sc»cretarv  we  are  verv  much  indebted,  aiul 
I  wish  especially  to  congratulate  him  on  the  very  valuable  rei)ort 
issued  at  his  hands. 

There  is  still  room  for  congratulations  in  our  increased  mem- 
bership from  lf)9  in  18i>8  to  38()  in  1903.  There  should  how- 
ever, be  some  action  taken  towards  a  still  greater  increase  which 
would  at*cure  to  our  own  good  as  well  as  those  outside  the  fold. 

Our  meeting  at  Woods  Hoh»  was  one  of  the  best  ever  held  but 
can  we  not  make  this  still  better?  The  past  year  has  been  one  of 
trying  times  for  many  of  those  engaged  in  practical  fish  culture, 
but  the  tide  has  been  stemmed  and  a  brighter  outlook  is  just 
ahead. 

Since  we  last  met  as  a  society  the  grim  reaper  has  invaded 
our  ranks.  While  returning  from  our  last  meeting  Gen.  E.  E. 
Brvant  wjuj  stricken  down.  (ien.  Brvant,  as  is  well  known,  was 
a  great  ins])iration  to  cnir  meetings  and  to  the  individual  mem- 
b(?rs  of  our  societv  as  thev  came  in  contact  with  him.     A  full 

%-  ft 

report  of  his  life  and  its  connection  with  the  fishery  interests  of 
the  United  States  will  be  given  by  our  recording  sc^cretary,  ^fr. 
Peabodv. 

Fish  culture,  so  far  as  it  relates  to  living  swimming  organ- 
isms, is  no  longer  in  its  infancy  in  the  United  States  and  Cana- 
dian provinces.  When  we  are  producing  upwards  of  two  billion 
annually  it  must  be  conceded  that  our  factories  are  running 
normally  at  least,  not  to  say  the  output  cannot  be  increased  with 
additional  capital. 

We  still  have  some  hard  problems  to  solve.     One  especially 
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which  vour  chairman  thinks  should  receive'  more  attention  bv 
both  state  and  national  authorities:  that  of  food  for  these  two 
billion  of  living,  swinmiin<r,  helpless  fry.  More  attention  should 
also  be  given  to  controlling  the  refuse  matter  that  is  ])olluting 
the  waters  and  destroying  not  alone  the  fry  but  the  feeding  and 
spawning  grounds  of  both  fry  and  adults. 

It  will  be  HMTiembered  by  the  members  present  at  our  last 
meeting  that  the  time  and  place  for  this  annual  meeting  was  left 
to  a  committee  composed  of  the  president,  vice-president  and 
secretary.  This  committee  met  in  ('hicago  on  January  15th 
and  after  carefully  considering  the  numerous  invitations  Atlantic 
Citv  was  unanimouslv  selected  and  vou  an^  now  assembled  at  the 

•  •  • 

33d  annual  meeting  of  the  society,  and  your  chairman  trusts  we 
will  have  a  very  successful  meeting  both  in  a  business  and  social 
wav. 

Again  I  wish  to  ex})ress  my  ap})reciation  of  the  very  dis- 
tinguished honor  you  conferred  on  me  one  year  ago  by  electing 
me  ])resident  of  your  society. 

That  we  may  not  be  longiT  detained,  as  our  programme  for 
the  three  days  is  full  to  overflowing  with  interesting  and  in- 
structive ])a|H»rs  and  discussions,  and  that  we  may  give  them  our 
best  attention  and  endeavors,  your  chairman  will  ask,  what  is 
the  pleasure  of  the  meeting? 

\V(»  will  now  listen  to  the  report  of  the  secretary. 

Secretarv :     H  there  are  anv  of  vou  who  have  not  already 

•  •  •  • 

received  the  report  of  the  secretary  in  ])rinted  form,  1  should  be 
])h»ase(l  to  deliver  it  to  you.  The  ])rinted  volume  of  transactions 
constitutes  the  report  of  the  secretary.  \  might  add  however, 
tliat  the  duties  of  the  secretary  have  been  very  much  lightened 
by  tlu^  hel])ful  work  of  the  committees  and  all  members  who  have 
had  opportunity  to  lend  their  aid.  The  president  and  treasurer 
have  come  in  closest  contact  witii  the  secretary  and  have  in  every 
instance  Ijceii  helpful  Ji^jd  done  all  that  they  irould  to  lighten  the 
i)ur<lens  of  the  secretarv. 

(Report  of  secretary  ado])ted.) 

H<']K)rt  of  trtNisurer  and  reports  of  standing  committees 
passed  for  the  j)resent. 
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President:  llie  next  matter  in  the  order  of  business  is  the 
appointment  of  committe<»s  by  the  president,  and  I  would  «ay 
that  there  are  three  standing  committ(»es  to  be  appointtnl :  one 
is  the  committer  of  five  on  nomination  of  oflieers  for  the  (»nsuing 
year;  another  committee  to  lx»  appointed  is  a  committee  of  three 
on  time  and  place  of  meeting.  In  order  that  these  committees 
may  be  able  to  get  to  work  immediately  they  will  be  appointed 
now.  Heretofore  a  motion  was  necessary  to  a])point  these  com- 
mittees, but  now  our  constitution  provides  for  it.  I  have  tried 
to  distribute  the  membership  of  the  committees  fairly  as  to 
locality,  but  I  have  not  got  the  committees  entin»ly  made  up. 

The  committee  on  nomination  will  be  appointed  as  follows: 

Dr.  H.  M.  Smith,  of  Washington,  D.  C. 
Seymour  Bower,  of  Detroit,  Mich. 
W.  E.  ^leeham,  of  Harrisburg,  Penn.,  and 
George  F.  Mathewson,  of  Enfield,  Conn. 

The  committee  on  location  will  consist  of  Mr.  Johnson,  Mr. 
Whish,  and  Mr.  Bowers. 

I  have  not  yet  selected  the  auditing  committee. 

Heretofore,  also,  there  has  been  a  committee  appointed  on 
programme,  but  now  that  is  provided  for  by  the  constitution, 
and  the  president  and  the  two  secretaries  are  that  committee. 
The  corresponding  secretary,  Mr.  Ravenel  not  being  here  I  took 
the  liberty  of  appointing  Mr.  Whish  to  act  for  him  on  the  com- 
mittee, and  it  might  be  well  for  the  committee  to  present  the  pro- 
gramme at  this  time. 

Mr.  Whish :  The  committee  on  organization  have  consulted 
as  to  the  programme  for  this  meeting,  and  with  this  result :  We 
meet  at  noon  for  the  purpose  of  organization.  After  we  have 
duly  organized  and  the  preliminary  business  of  the  meeting  has 
been  adjusted  we  adjourn  to  2:30  sharp,  at  which  time  the 
scientific  work  of  the  association  will  begin. 

It  has  been  decided  not  to  have  any  evening  sessions  but  to 
give  up  the  evenings  to  such  pleasures  as  may  seem  advisable. 

Tickets  will  be  provided  fbr  the  entertainments  on  the  pier 
and  arrangements  will  be  made  for  a  sail  on  the  ocean  tomorrow. 
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The  sfCTotarv,  Mr.  Peabodv,  desires  verv  much  to  have  the  names 
of  the  gentlemen  who  want  to  go  on  this  sail.  Some  do  not 
want  to  go,  eitlier  because  they  do  not  like  salt  water  (or  any 
water  j)erhaps),  (laughter)  or  because  they  want  to  stay  on 
sh«ib. 

Th(»  illustrated  Iwtures  will  ))e  arranged  for  later,  and  our 
second  day's  met»ting  will  take  place  tomorrow  morning  at  9:33 
shar]),  for  the  purj)os(»  of  having  this  lectun^  presented  in  this 
room.  I'he  lecture  will  be  on  the  subject  of  Japanese  Fisheries, 
by  Dr.  Hugh  M.  Smith  of  the  United  States  Commission  at 
Washington,  and  will  be  illustrated  by  a  series  of  colored  photo- 
graphic lantern  slides. 

Two  other  Un'tures  with  slid(»s  are  on  the  programme  for 
some  convenient  time  to  be  hereafter  fixed. 

The  renuiinder  of  the  time  of  the  sessions  will  be  devoted  to 
scientific  matters. 

Mr.  Titcomb:  Allow  me  to  suggest  to  the  committee  on 
programme,  that  as  far  as  possible  ])apers  on.any  particular  sub- 
j(»ct  l)e  gr<)U]H»d  together.  For  illustration,  lei  us  have  a  bass 
dav  and  a  dav  with  the  trout  or  salmon,  etc.,  and  in  order  to 
carry  that  out,  if  papers  have  iu)t  aln^ady  been  grou[)ed  I  suggest 
that  tbere  U'  selectt»d  from  the  j)rogrannne  the  ])ai)ers  whose  sub- 
jects are  so  different  from  those  to  which  1  have  referred  that 
they  will  naturally  come  in  indejK^ndently.  I  see  for  instance 
that  Dr.  Bean  is  here,  and  he  has  a  j)a])er  on  the  WorldV  Fair 
and  it  would  conn?  in  very  appropriately  at  this  time.  J  mak(» 
this  men»ly  as  a  suggestion. 

President :  The  ])rogramme  committee  have  had  those 
nuitters  under  consideration  and  that  is  whv  I  would  like  to  hear 
from  the  independent  pa|HTs  now  and  have  the  l)ass  aiul  trout 
papers  group^'d  as  suggested. 

Mr.  Titcomb:  It  is  customary  at  meetings  of  this  character 
(o  have  resolutions  submitted  for  ctmsideration.  and  to  accom- 
plish that  work  in  the  most  approvetl  method.  I  suggest  that 
a  committee*  of  threi'  on  res(»lutions  be  appointed  by  the  chair; 
ami  I  make  the  motiim,  with  a  proviso,  however,  that  I  shall 
not  1h'  a  menduT  of  the  committee.  I  have  a  givat  deal  to  do 
outside  of  the  regular  meetings  and  am  not  well. 
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Motion  si^coiuled  and  carried. 

The  chair  appointed  Mr.  Boardnian  of  Hhode  Island,  Mr. 
f]van8  of  Pennslvvania,  Mr.  Carter  of  Vermont,  as  members  of 
the  committee  on  ix^sol  lit  ions. 

The  secretiirv  then  submitted  the  following  correspondence 
to  the  society : 

ft 

Washington,  D.  C,  June  4,  1904. 
Mr.  George  F.  Peabody,  Appleton.  Wisconsin: 

Dear  Mr.  Peabody: — I  beg  to  acknowledge  the  receipt  of  your 
letter  of  the  first  with  reference  to  the  meeting  of  the  American 
Fisheries  Society  ^t  Atlantic  City  on  the  26th,  27th  and  28th.  Noth- 
ing would  give  me  greater  pleasure  than  to  read  a  paper  as  de- 
scribed, but  I  am  afraid  that  even  if  this  subject  had  not  been 
thrashed  threadbare  by  the  newspapers  and  magazines,  I  would  not 
have  the  time  to  do  so.  I  have  already  prepared  and  have  published 
in  the  souvenir  guide  of  the  Government  Board,  a  very  complete 
description  of  the  exhibit  and  its  objects,  so  that  I  am  afraid  that  I 
should  simply  have  to  read  what  the  members  of  the  society  have 
seen  in  half  a  dozen  places  already. 

Do  not  put  me  down  for  the  paper,  but  if  I  can  attend  and  have 
the  time  I  shall  be  very  glad  to  help  you  out.  I  am  sending  you 
under  separate  cover  a  copy  of  the  guide  referred  to. 

Am  very  anxious  to  attend  the  meeting  at  Atlantic  City,  as  I 
enjoy  the  meetings  greatly,  but  my  position  here  is  a  peculiar  one. 
I  am  employed  in  the  Smithsonian  Institution  and  have  charge  of 
the  Fish  Commission  exhibit  at  St.  Louis,  Missouri.  Consequently, 
as  I  am  obliged  to  be  in  St.  Louis  a  certain  limited  extent  of  time  I 
do  not  absent  myself  from  this  office  unless  it  is  absolutely  neces- 
sary during  the  present  year.  Very  sincerely, 

W.  De  C.  RAVE.VEL,  Corresponding  Secretary. 


Toronto,  June  6,  1904. 

George  F.  Peabody,  Esq.,  Appleton,  Wisconsin: 

Dear  Sir: — I  have  your  letter  of  the  2nd,  suggesting  that  I  pre- 
pare a  paper  for  the  next  meeting  of  the  Society.  I  have  just  re- 
turned to  the  office  after  a  rather  severe  illness  of  one  month,  and  I 
have  not  much  energy  for  anything  of  the  kind;  but  I  am  picl^ing  up, 
and  perhaps  I  will  in  the  course  of  a  day  or  two  feel  like  writing 
something.  In  that  case  I  will  let  you  know.  The  Association  meets 
at  a  period  of  the  year  when  I  am  sojourning  with  my  family  in  the 
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Muskoka  district,  but  I  should  like  very  much  to  attend  the  meet- 
ing, and  will  make  the  sacrifice  this  year  if  possible,  unless  I  am 
feeling  too  much  under  the  weather.  If  I  decide  to  write  anything  I 
will  adopt  your  suggestion  and  furnish  a  paper  on  "The  License 
System  and  How  it  Works  in  Ontario." 

Yours  truly, 

S.  T.  BASTEDO,  Deputy  Commissioner. 


Angler's  Association  of  the  St.  Lawrence  River, 

Secretary's  Office. 
Alexandria  Bay,  N.  Y.,  June  10,  1904. 

George  F.  Peabody,  Secretary,  Appleton,  Wisconsin: 

My  Dear  Sir: — Your  circular  letter  advising  when  the  annual 
meeting  of  the  American  Fisheries  Society  will  be  held  was  re- 
ceived. As  I  am  just  able  to  be  out  from  a  severe  illness  of  catarrhal 
pneumonia  I  may  not  be  able  to  attend  the  meeting,  but  will  try  and 
have  our  association  represented.  We  heartily  concur  in  the  work 
of  the  Society.  We  are  incorporated  and  the  State  Fish,  Game  and 
Forest  Commission  is  interested  with  us  in  the  work,  and  I  shall  try 
to  have  a  representative  from  them.  Thanking  you  for  previous 
courtesies  I  remain  Sincerely  yours. 

WILLIAM  H.  THOMPSON,  Secretary. 


Waramaug  Black  Bass  Hatchery, 

New  Preston,  Conn.,  June  15,  1904. 

George  F.  Peabody,  Esq.,  Appleton,  Wisconsin: 

My  Dear  Sir: — Your  favor  duly  received.  We  are  again  fairly 
successful,  having  now  on  hand  150,000  young  bass.  Have  observed 
some  interesting  things  in  connection  with  the  spawning  habits  of 
the  bass  this  season.  Had  hoped  to  be  able  to  prepare  a  paper  but 
am  so  very  busy  at  the  hatchery  and  no  prospect  of  a  let  up  for  a 
long  time,  that  I  fear  I  cannot  find  the  time.  I  hope  to  be  able  to 
attend  the  meeting  of  the  American  Fisheries  Society  in  July  and 
relate  briefly  my  experience.  Our  bass  have  already  given  us  two 
distinct  spawnings  and  the  third  is  now  in  progress.  One  male  gave 
us  10,861  fry,  his  second  spawning,  and  am  today  removing  the  fry 
of  his  third  period.  This  male  alone  will  have  given  us  during  the 
three  spawning  periods  20,000  fry.  Some  other  males  are  doing  al- 
most as  well,  while  we  have  four  males  that  have  given  us  nothing. 
They  appear  to  be  unable  to  fertilize  the  eggs.    So  far  as  I  can  tell. 
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these  bass  were  new  ones  introduced  last  fall  and  winter.  Our  old 
bass,  particularly  the  males,  are  among  the  most  productive  in  the 
ponds.  Very  respectfully,* 

HENRY  W.  BEEMAN. 


Upper  Downing,  Holywell,  N.  Wales,  June  17,  1904. 

Dear  Sir: — In  reply  to  your  circular  dated  the  4th  inst.,  I  have 
much  pleasure  in  stating  that  though  it  will  be  impossible  for  me  to 
attend  the  meeting  of  the  American  Fisheries  Society,  which  I  much 
regret,  I  shall  have  much  pleasure  in  submitting  a  paper  which  I 
trust  you  will  use  if  you  think  fit. 

We  have  lately  on  this  side  formed  a  society  much  on  the  same 
lines  as  the  American,  called  the  Salmon  and  Trout  Association, 
which  I  hope  may  do  as  good  work. 

Yours  sincerely,  J.  B.  FEILDING. 


Groton,  N.  Y.,  July  20,  1904. 

Mr.  George  F.  Peabody,  Atlantic  City,  N.  J.: 

Dear  Mr.  Peabody: — I  regret  to  say  that  I  cannot  attend  the 
Atlantic  City  meeting  this  time  and  therefore  cannot  present  the 
paper  I  intended.  My  father  died  on  the  16th  and  I  shall  have  to  be 
at  home  most  of  this  month.  I  wish  you  all  a  very  profitable  meet- 
ing. Truly  yours,  M.  C.  MARSH. 


Mr.  Evans :  As  it  is  absolutely  necessary  for  me  to  leave  the 
meeting  this  afternoon  it  will  be  impossible  for  me  to  serve  on 
the  committee  on  resolutions,  and  therefore  I  ask  to  be  relieved. 

President :  I  will  appoint  Mr.  Dennis  in  place  of  Mr.  Evans 
on  the  committee  on  resolutions. 

The  secretary  then  read  the  following  communication: 

American  Museum  of  Natural  History, 

New  York,  June  9,  1904. 

To  the  Honorable  George  F.  Peabody, 

Secretary,  American  Fisheries  Society,  Appleton,  Wis. 
Dear  Sir: — The  American  Museum  of  Natural  History  extends  a 
most  cordial  invitation  to  the  members  of  the  American  Fisheries 
Society  to  visit  the  Museum  at  such  time  during  their  thirty-third 
annual  meeting  as  may  suit  their  convenience. 

Very  respectfully  yours,  H.  C.  BUMPUS,  Director. 
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Mr.  Sevmour  Bower:     I  move  that  we  take  a  recess  until 
2  :30  this  afternoon. 

Motion  seconded  and  carried. 

Meeting  called  to  order  at  same  place,  same  day,  July  26th, 
1904,  2:t30  p.  m.,  by  the  president. 

The  treasurer  presented  the  following  report : 

To  the  American  Fisheries  Society  of  the  United  States  of  America: 

Grentlemen: — I  herewith  submit  my  annual  report  as  treasurer 
from  July  21,  1903,  to  July  26,  1904: 

1903.  RECEIPTS. 

July  23— Balance  in  treasury $  62.65 

Received  from  Baird  Memorial  Fund 98.85 

Dues  and  Admission  Fees 316.00 

Forty-nine  Annual  Reports  sold 12.25 

$485.75 

EXPENDITURES.  Voucher. 

July  23 — Expenses,  Mr.  Brooks  to  Woods  Hole $  39.25  1 

Aug.     7—500   Stamped   Envelopes 10.70  2 

Sept.  10— H.  D.  Goodwin,  Stenographer 158.20  3 

Oct.    12— W.  O.  Liscombe,  livery 1.00  4 

Nov.  14— Judd  &  Detweiler,  Washington,  D.  C 7.00  5 

1904. 

Jan.      6— Post  Publishing  Co.,  by  Secretary $203.65  6 

Jan.    15 — 500  Stamped  Envelopes 10.70  7 

Jan.    26 — G.  F.  Peabody,  Sec'y,  Envelopes  and  Stamps.     45.17  8 

Jan.    26 — G.  F.  Peabody,  Sec'y,  Stenographer 25.00  8 

June  15 — Blank   Receipts 75  9 

July    20 — G.  F.  Peabody,  Sec'y,  Circulars  and  Stamps.     30.83  10 

$532.25 
Balance   due    treasurer 46.50 

Respectfully  submitted, 

C.  W.  WILLARD,  Treasurer. 
Westerly.  R.  I.,  July  26,  1904. 

Treasurer:     T    Request    tluit   this   report   he   referred    to   an 
auditiiiiT  coinniittee. 


•r^ 
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President:  It  will  \ye  so  referred  and  I  will  appoint  as  that 
committee  Messrs.  Titeomb,  Lane  and  Palmer. 

Secretary:  The  treasurer  and  myself  have  in  charge  the 
matter  of  receiving  and  expending  the  funds  of  the  society,  and 
at  the  present  rate  of  dues,  one  dollar,  and  the  ])resent  price  for 
extra  copies  of  the  reports,  25  cents  each,  we  are  falling  l)ehind. 
We  had  ho])ed  that  we  could  carry  the  business  on  the  basis  of 
one  dollar  for  membershi])  and  dues,  but  we  find  that  we  are 
paying  more  money  for  our  books  than  we  get  back.  For  ex- 
ample, the  reports  cost  about  50  cents  a  piece,  and  the  rule  of 
the  societv  is  that  thev  shall  be  sold  at  25  cents  each  for  addi- 
tional  copies,  and  members  each  receive  one  copy  free.  The 
matter  is  now  so  pressing  that  it  seems  very  much  as  though  w^e 
shoidd  increase  the  dues  for  next  vear  (not  this  year).  This 
year  1  have  distributed  a  large  nund)er  of  copies  of  the  tran- 
sactions at  25  cents  each,  and  a  large  number  gratis,  and  I  would 
reconmiend  that  the  society  raise  the  dues  to  $2,  commencing 
with  next  year,  and  that  the  price  of  extra  copies  of  the  reports 
be  raised  to  50  cents,  and  I  offer  that  as  a  resolution. 

Mr.  Willard  :  Do  we  understand  that  you  wish  the  price  of 
the  books  to  go  into  effect  one  year  from  mow  or  at  the  present 
time? 

Secretary :     We  have  only  a  dozen  to  sell  at  the  present  time. 

Mr.  Willard :  As  treasurer  of  the  association  I  have  made 
an  extra  effort  during  the  past  year  to  collect  in  the  dues.  I 
have  WTitten  personal  letters  to  a  great  many  membere  who 
have  been  in  arrears,  and  I  think  I  have  collected  as  close  as 
anvbodv  could.  In  January  last  I  was  obliged  to  advance  to 
the  society  to  mei^t  maturing  obligations,  about  $100.  Of  course 
this  has  been  somewhat  made  up  in  the  meantime  as  my  report 
shows,  bringing  the  deficit  down  to  $4(5.50 ;  but  we  have  been 
helped  in  bringing  this  down  by  quite  a  number  of  membership 
fees  from  new  members  coming  in  for  this  present  year.  Being 
conversant  with  the  finances  of  the  association  I  should  agree 
with  ^Ir.  Pea  body,  that  at  least  after  a  year  from  now  our  dues 
should  be  advanced  to  at  least  $1.50  or  $2.00.  1  desire  to  second 
Mr.    Peabo<lv's  resolution. 
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President:  The  resolution  is  that  after  this  year  the  dues 
be  fixed  at  $2.00  a  year.  Now  it  would  be  proper  at  this  time  to 
take  up  that  question,  and  I  trust  there  will  be  a  free  and  full 
discussion  of  it. 

Mr.  Meehan :  I  would  like  to  ask  the  treasurer  what  is  the 
number  of  members  who  have  not  paid  up?  That  will  give  us 
some  clue  as  to  what  the  natural  deficit  should  be. 

Mr.  Willard:  Our  present  membership  is  about  375;  there 
are  37  members  who  owe  for  the  1903  dues,  there  are  35  mem- 
bers who  owe  for  the  1903  and  1902  dues  and  there  are  8  mem- 
bers who  owe  for  1901,  1902  and  1903  dues.  I  have  sent  out  at 
least  three  notices  to  each  of  these  members  and  to  quite  a  num- 
ber of  them  I  have  written  personal  letters,  explaining  to  them 
the  cost  the  society  had  been  put  to  to  get  out  the  reports,  etc., 
and  urging  them  to  pay  up  their  dues  and  remain  members  or 
express  their  desires  if  they  wished  to  have  their  names  dropped 
and  in  numbers  of  instances  I  have  had  no  response  whatever. 

Mr.  Meehan:  It  appears  from  the  statement  of  the  treas- 
urer that  even  if  the  annual  dues  of  all  members  were  paid  up 
there  would  still  be  a  deficit;  that  is  at  $1.00  a  vear  the  dues 
would  not  cover  expenses.  Is  that  correct  Mr.  Treasurer — the 
natural  dues  of  this  association  will  not  pay  the  natural  running 
expenses. 

Mr.  Willard:     That  is  a  fact. 

Mr.  Met^han :  Then  there  is  only  one  thing  to  do,  viz,  to 
raise  the  dues. 

Mr.  Willard:  One  thing  that  has  helped  us  out  this  year 
was  the  $30.00  or  $40.00  turned  over  by  the  Baird  Memorial 
Fund  C'ommittei\  There  is  no  question  in  my  mind  but  that 
with  the  dues  at  $1.00  jx»r  year  we  will  again  fall  behind,  and  the 
tn»asurer  will  again  have  to  advance  the  money. 

President:  It  is  a  good  thing  we  have  a  good  treasurer. 
(Applause.) 

Mr.  Titcomb:  I  wish  to  support  the  resolution.  I  was 
present  at  Woods  Hole,  I  believe,  when  the  dues  were  reduced 
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to  $1.00,  and  a  great  many  of  us  thought  it  was  a  mistake,  as  it 
has  proven  to  be,  at  least  from  a  financial  point  of  view. 

Some  one  asked  me  just  before  lunch  about  the  matter  of 
life  membership,  and  I  was  just  looking  over  the  constitution  to 
ascertain  what  right  we  had  to  change  these  dues  at  a  meeting  of 
this  character,  and  I  see  we  can  change  thee  onstitution  by  a  two- 
thirds  vote,  when  fifteen  members  are  present,  and  in  connection 
with  that  I  will  say  that  there  is  a  provision  here  whereby  any 
person  may  upon  a  two- thirds  vote  and  a  payment  of  $15.00,  be- 
come a  life  member  of  this  association  and  threafter  be  exempt 
from  all  annual  dues.  Possibly  there  are  members  enough  here 
who  would  like  to  take  advantage  under  the  circumstances  of 
this  life  membership  clause,  to  materially  reduce  the  <ieficit. 
Fifteen  dollars  is  a  low  price  for  a  life  membership  in  this  asso- 
ciation. 

(The  following  members  thereupon,  in  accordance  with  Mr. 
Titcomb's  suggestion,  announced  that  they  would  subscribe  for 
a  life  membership  in  the  association.) 

^Ir.  ISIeehan. 
Mr.  Douredoure. 
Mr.  Titcomb. 

Superintendents  of  hatcheries. 
(Per  Mr.  Buller.) 

Mr.  Se}'mour  Bower:  In  explanation  of  the  reduction  of 
the  dues  at  Omaha,  I  would  say  that  the  dues  had  been  $3.00  a 
year,  and  under  that  rate  the  membership  dwindled  to  a  mere 
handful,  and  the  question  of  increasing  membership  by  lessening 
dues  then  arose.  I  favored  $2.00,  but  the  $1.00  men  won  out. 
Three  dollars  perhaps  was  too  high — $1.00  is  plainly  not  suffi- 
cient— and  I  therefore  support  the  motion  to  make  the  dues 
$2.00. 

President:  I  was  at  the  meeting  that  Mr.  Bower  speaks  of, 
and  I  fought,  bled  and  died  for  $3.00 — I  really  died — he  killed 
me.  (Laughter.)  In  fact  that  was  the  only  question  that  I  ever 
did  agree  on  with  our  friend  that  has  gone.  (Mr.  Whittaker.) 
We  tried  to  keep  the  dues  up  to  $3.00,  and  we  prophesied  at  that 
time  that  the  society  would  face  a  deficit  if  the  dues  were  reduced 
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to  $1.00.  However  the  society  might  have  died  under  the  other 
plan,  and  the  proceedings  of  this  meeting  as  printed  by  the  sec- 
retarv  are  alone  worth  all  the  dues  that  we  are  now  assuminer. 

Mr.  Buller:  The  superintendents  of  our  hatcheries  will 
apply  for  life  membership.     (Applause.) 

President :  I  think  if  the  dues  are  raised  to  $2.00  the  price 
of  the  life  membership  ought  to  be  raised. 

Secretary :  I  move  an  amendment  to  the  constitution  strik- 
ing out  the  amount  stated  in  article  2  of  $1.00  per  year  and 
inserting  $2.00  in  lieu  thereof,  so  that  it  will  read : 

"4ny  person  shall,  upon  a  two-thirds  vote  and  a  payment  of 
$2.00,  become  a  member  of  this  society.  In  case  members  do  not 
pay  their  dues,  which  shall  be  $2.00  per  year,  and  are  delinquent 
for  two  vears,  thev  shall  be  notifiiKl  bv  the  treasurer,  and  if  the 
amount  due  is  not  paid  within  a  month  thereafter,  they  shall  be, 
without  further  notice,  dropped  from  the  roll  of  membership. 
Any  person  can  be  made  an  honorary  member  upon  a  two-thirds 
vote  of  the  members  present  at  any  regular  meeting. 

Any  person  shall,  upon  a  two-thirds  vote,  and  the  payment 
of  $15.00,  become  a  life  member  of  this  society,  and  shall  there- 
after be  exempt  from  all  annual  dues." 

Regarding  the  price  of  extra  copies  of  proceedings,  there  is 
nothing  in  the  constitution  that  would  have  to  be  changed  by 
the  societv. 

Motion  to  adopt  resolution  made  and  seconded. 

Unanimously  carried. 

President:  Xow  I  would  like  to  offer  a  resolution  and 
move  its  adoption,  that  the  price  of  the  reports  be  raised  from 
2/)  cvnts  to  oO  cents  to  take  effect  now. 

^[otion  seconded. 

Mr.  Titcomb:     What  do  the  reports  cost  us? 

Secretary:  About  50  cents,  including  stenographer's  ex- 
pen  sch". 

Motion  seconded  and  unanimously  carried. 
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^^r.  Milligan:  What  are  we  going  to  do  about  that 
deficiencv '-  We  have  a  habit  in  the  navy  of  taking  up  a  collec- 
tion under  such  circumstances.  I  think  it  would  be  a  good  idea 
to  pass  the  hat. 

Mr.  Meehan :  Is  the  society  incorporated  under  the  laws  of 
anv  state? 

President :     I  think  not. 

Mr.  Meehan :  If  the  society  is  not  incorporated  we  are  all 
liable  individually — we  had  better  pass  the  hat. 

Mr.  George  F.  Peabody  of  A])pleton,  then  read  a  paper  en- 
titled "A  Tribute  to  Hon.  E.  E.  Brvant." 

In  the  absence  of  Mr.  M.  C.  Marsh,  his  paper  on  the  subject 
of  ^'Danger  in  Shipping  Cans,  Notes  of  an  Experiment  Made 
at  the  Cold  Springs  Harbor  Hatchery  of  the  New  York  Forest, 
Fish  and  Game  Commission,  was  filed  without  reading. 

Hon.  Tarleton  Hr  Bean  then  read  a  paper  entitled,  "Fish 
and  Game  Department  of  the  Universal  Exposition  at  St.  Ix)uis." 

Mr.  E.  X.  Carter  read  a  paper  entitled,  "Notes  on  Sturgeon 
Culture  in  Vermont." 

Dr.  James  A.  Henshall  then  read  a  paper  entitled,  "Fei^ding 
Frv." 

Mr.  W.  E.  Meehan,  then  read  a  paper  entitled,  "A  Year's 
Work  of  the  Fisheries  Interest  in  Pennsylvania." 

A  recess  was  taken  until  next  day,  July  27,  1904,  9 :30  a.  m.. 
same  place. 


Wednesday,  July  27,  190J,, 

July  27,  1904,  9  :33  a.  m.,  convention  called  to  order  by  the 
president. 

Mr.  Douredoure :  I  rise  to  ask  whether  it  would  be  in  order 
to  offer  a  resolution  that  the  chair  appoint  a  committee  to  pre- 
pare articles  of  incorporation  and  secure  a  charter.     I  do  this 
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supposinfT  lliat  we  are  not  a  chartered  organization.  I  am  very 
strongly  of  the  opinion  that  we  should  be  chartered.  I  wouM 
like  to  take  the  sense  of  the  mi^efinp  as  to  that,  and  so  I  offer  the 
resolution  that  the  rhair  may  appoint  a  committee  to  prepare 
Brtit'lea  of  incorporation  and  Bcciirc  a  charter,  and  move  its 
adoption. 

Motion  seconded. 

Mr.  Dennis:     1  should  hf  vt'ry  glad  to  prepare  your  artieles 
without  fhar^  and  make  them  applicable  to  any  state  in  the 


Mr.  Root:     I  just  wish  to  ask  tor  information,  if  we  got  a 

charter  would  it  require  a  localion  and  place  of  business,  an 
ofii™  and  a  meeting  at  a  particular  point?  We  are  a  sort  of  a 
peripatetic  organization,  having  no  stafp  lieadquarters,  and  I 
suppose  rhese  legal  gentlemen  can  tell  whelher  we  can  obtain  a 
charter  for  a  moving  hotly  such  as  we  arc.     I  presume  we  can. 


Mr.  Douredoure:     I  cannot  tell.     I  am  not  a  lawvi 
poor  merchant. 


-I  11 


the  precise  question  !' 
ec   que^l  ion    is   can    wc 


Mr.  -fo^lin:     What  is 

President:     The   prcc 
organized  body  with  n  charter  and  not  have  a   legal  place  of 
business  or  odiee? 

Mr.  .Toslin:  I  can  only  answer  for  a  few  uf  the  states  in 
which  I  have  had  occasion  to  examine  the  lawB,  but  generally 
speaking  tlie  laws  of  the  different  states  require  that  we  shall 
have  a  prineijial  plac  of  business,  and  at  least  one  annual  meet- 
ing there,  and  1  would  think  Uiat  at  least  when  you  wanted  to 
amend  your  cuDstitution  or  by-laws  you  would  have  to  go  to 
that  particular  piaire  to  do  it.  I  wish  you  to  understand  how- 
ever thai  an  insurance  policy  does  not  go  with  this  opinion. 

Mr.  Dennis:  It  is  required  by  every  state  that  I  have  had 
any  connection  with,  in  the  scouring  of  a  charter,  that  the  prin- 
cipal place  of  business  shall  be  in  a  city  in  tliat  state,  but  under 
the  lawe  of  D^aware  yon  can  get  a  charter  and  a  company  there 
will  maintain  an  ofiiw  for  you  mid  you  can  have  your  principal 
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place  of  business  wherever  you  please.  And  that  is  the  reason 
why  so  many  corporations  go  to  Delaware  to  get  their  charters. 
In  my  own  state  for  instance,  we  would  have  to  have  the  prin- 
cipal office  there,  if  incorporated  under  the  laws  of  Maryland; 
but  an  organization  of  this  sort  could  get  a  charter  in  Delaware 
and  have  their  meetings  wherever  they  please. 

Mr.  Joslin:  Also  in  this  state,  Connecticut  and  quite  a 
number  of  states. 

Mr.  Dennis:  Yes,  but  I  selected  Delaware  because  thev  are 
more  liberal  there  than  in  other  states. 

Mr.  Joslin  took  the  chair. 

Mr.  Clark :  The  American  Fisheries  Society  has  gone  along 
unincorporated  for  33  years.  I  have  been  a  member  27  years, 
and  Dr.  Bean  perhaps  longer,  and  it  has  seemed  to  be  necessary 
here  all  at  once  that  we  be  an  organized  body.  Why  ?  That  is 
what  I  would  like  to  know.  I  w^ould  make  a  suggestion,  or 
possibly  an  amendment  to  the  motion,  that  instead  of  the  3 
members  of  the  committee  being  appointed  by  the  chair  to  do 
this,  that  the  three  be  appointed  to  report  at  our  afternoon  ses- 
sion on  the  question  of  the  advisability  of  organizing. 

Mr.  Douredoure:     I  will  accept  the  amendment. 

President:  (Mr.  Joslin  in  chair.)  The  amendment  is 
that  a  committee  be  appointed  to  report  at  the  afternoon  ses- 
sion, or  some  other  session  of  this  bodv,  on  the  advisabilitv  of  in- 
corporating.  The  mover  of  the  first  motion  accepts  the  amend- 
ment so  the  question  is  now  upon  this  amendment  of  Mr.  Clark. 

Mr.  Root:  When  matters  are  referred  to  a  committee  and 
they  report,  almost  invariably  the  meeting  feels  called  upon  to 
support  the  report  of  that  committee.  Now  I  do  not  want  them 
to  report  in  favor  of  a  charter;  I  do  not  believe  we  need  it;  I 
think  w^e  are  getting  too  high  toned.  I  would  rather  see  us  go 
on  the  way  we  have  been  going  on  for  years  and  years.  I  hope 
we  are  not  afraid  of  being  assessed  to  pay  our  treasurer. 
(Laughter)  I  do  not  see  the  necessity  of  having  a  charter:  it 
involves  considerable  trouble  and  expense.     1  think  the  matter 
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better  be  discussed  and  decided  right  here,  or  else  ignore  the 
report  of  the  committee  when  it  comes  in  (laughter),  that  is, 
be  not  bound  bv  their  opinion  either  way,  so  that  it  can  be  open 
for  discussion  on  the  report  of  the  committee. 

President:  (Mr.  Joslin)  The  society  would  not  be  bound 
by  the  report  of  the  committee  until  the  report  is  adopted. 

Mr.  Root:  Usually  they  feel  under  obligations  to  a  com- 
mittee* that  reports,  to  carry  out  the  recommendations  of  the 
committee. 

^lotion  carried. 

President  Clark  in  chair:  The  chair  will  appoint  five  on  the 
committei*  and  will  take  some  time  to  select  them. 

Mr.  Douredoure:  The  resolution  left  the  number  on  the 
committee  to  the  discretion  of  the  chairman. 

Secretary:  Dr.  Johnson  of  Boston  has  collated  a  book  that 
is  most  interesting  on  the  subject  of  fish  and  contributions  have 
Ix^en  made  by  distinguished  men.  Dr.  Henshall  among  others, 
and  this  book  is  an  edition  de  luxe  of  very  large  expense,  and  Dr. 
Johnson  has  kindly  brought  copies  of  it  here  and  they  will  be 
on  exhibition  in  the  sideroom  after  this  meeting,  and  this  even- 
ing and  tomorrow.  It  is  a  book  that  I  imderstand  has  cost  over 
$10,000  to  print,  and  the  society  have  the  opportunity  of  looking 
it  over,  and  if  any  choose  to  purchase  it  1  believe  it  can  be  pur- 
chased at  the  actual  cost  of  publication,  indepi^ndent  of  the  large 
original  expense  attendant  upon  securing  and  arranging  the 
material. 

President:  We  will  now  hear  the  report  of  the  committee 
on  time  and  place  of  meeting. 

Mr.  Joslin :  The  time  and  plact*  have  been  agreed  upon.  I 
am  going  to  apologize  for  saying  a  word  which  I  think  devolves 
upon  me  to  say.  It  is  rather  embarrassing  to  me  to  Ix*  placed 
upon  the  committee  at  all,  and  more  particularly  to  be  made 
chairman,  for  this  reason :  the  city  of  Grand  Hapids  in  my  own 
state  desin'd  verv  much  to  have  this  societv  iiuvt  there,  and  the 
memlK'rs  of  the  society  from  Michigan,  myself  among  the  nimi- 
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lx»r,  were  charged  with  the  duty  of  bringing  it  there.  Now  to 
put  nie  on  as  chairman  of  the  committee,  and  then  afterwards 
compel  me  to  report  in  favor  of  another  place  is  embarrassing. 
I  think  I  am  privileged  to  say  however,  that  whenever  this  society 
sees  fit  to  go  to  Grand  Rapids  it  will  never  regret  having  gone 
there.  I  think  we  have  more  people  interested  in  protecting 
game  and  fish  in  that  section  of  the  state  of  Michigan  than  in 
other  quarter  of  the  Ignited  States  of  the  same  area ;  so  that,  at 
some  future  time,  if  I  am  present,  I  shall  expect  to  gi»t  the  vote 
of  this  society  for  Grand  Rapids.  In  the  meantime  however, 
your  committee  have  unanimously  agreed  upon  White  Sulphur 
Springs,  West  Virginia,  as  the  place. 

As  to  the  time  of  meeting,  we  were  unable  to  get  a  calendar 
of  next  year,  so  we  fixed  the  time  as  the  last  week  in  July,  that 
being  on  the  whole  the  time  when  superintendents  and  others 
engaged  in  fish  culture  have  the  least  to  do  and  can  best  spare 
the  time  to  attend  the  meeting. 

I  move  the  adoption  of  the  report. 

Motion  seconded  and  unanimously  carried  and  report 
adopted. 

The  secretary  then  read  a  paper  by  Mr.  S.  W.  Downing  of 
Put-in-Bay,  0.,  on  the  subject  of  "The  White  Fish,"  some 
thoughts  on  its  propagation  and  protection. 

President:  That  paper  is  very  interesting,  and  probably  I 
am  more  interested  in  it  than  many  others,  although  all  of  the 
state  commissioners  are  interested.  As  Dr.  Smith  is  now  readv 
for  the  illustrated  lecture  we  will  defer  the  discussion  of  Mr. 
Downing's  paper  until  this  afternoon,  and  I  trust  the  gentlemen 
will  remember  the  paper,  and  what  it  is  and  what  they  want  to 
bring  out. 

I  will  appoint  as  the  committee  on  necessity  of  organization, 
Mr.  Joslin  and  Mr.  Dennis,  two  legal  gentlemen,  Dr.  Bean,  Mr. 
Douredore  and  Mr.  Root,  and  I  trust  that  committee  will  go 
over  the  matter  very  thoroughly,  canvassing  the  ins  and  outs, 
and  give  us  a  report  that  will  be  all  right. 
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Dr.  Hugh  M.  Smith  of  the  United  States  Fish  Commission, 
Washington,  D.  C,  then  delivered  a  lecture  illustrated  with 
lantern  slides,  on  Japan,  the  Paramount  Fishing  Xation. 

A  recess  was  here  taken  until  2  p.  m.,  same  day  and  same 
place. 

AFTERXOON  SESSION. 

Wednesday,  July  27th,  1904,  2:30  p.  m.,  meeting  called  to 
order  by  the  president. 

President :  We  will  now  listen  to  the  report  of  the  auditing 
committee. 

Mr.  Titcomb:  Your  auditing  committee  have  to  say  that 
we  have  examined  the  vouchers  of  the  treasurer  which  corres- 
pond to  the  statements  made  by  him,  and  have  found  everything 
correct.     Signed  by  the  full  committee. 

Report  of  committee  received  and  placed  on  file. 

Secretary:  I  have  just  received  a  letter  from  Mr.  Ravenel, 
our  corresponding  secretary,  and  he  says: 

"T  regret  to  say  that  there  is  little  prospect  of  my  being  able 
to  get  to  Atlantic  City  even  for  a  day,  as  I  must  go  to  St.  Louis. 
Please  report  to  the  society  for  me,  stating  that  I  have  attended 
to  all  corres])ondence  as  corresponding  secretary,  referred  to  this 
office. 

Dr.  Bean :  This  World's  Fair  literature  which  is  placed  on 
the  chairs  was  sent  here  for  distribution  among  the  members  of 
the  society,  and  includes  a  map  of  the  groimds  and  some  other 
interesting  material. 

Secretary:  I  have  a  letter  from  one  of  our  members,  Mr. 
Daniel  B.  Fearing,  of  Newport,  R.  I.,  who  wishes  to  secure  the 
first  5th  and  8th  volumes  of  the  transactions  of  the  American 
Fisheries  Society  to  complete  his  set,  and  he  will  give  any  price 
in  reason  for  them.  If  any  of  the  members  having  these  num- 
bers which  they  wish  to  dispose  of  will  communicate  with  me  I 
will  arrange  for  the  transfer. 
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President:  It  has  been  suggested  that  this  afternoon  will 
be  a  good  time  to  take  up  the  bass  papers  and  if  there  is  no  ob- 
jection we  will  proceed  upon  that  line. 

Mr.  Lydell:  How  about  the  opportunity  to  discuss  the 
Whitefish  paper? 

President :  That  is  true.  The  paper  by  Mr.  Downing,  the 
Whitefish  paper,  is  open  for  discussion. 

Mr.  Downing  said  a  good  many  things  there  is  a  great  chance 
for  discussion  if  the  gentlemen  wish  to  discuss  them.  If  there 
is  nothing  to  be  said  on  it  however,  we  will  take  up  the  bass 
subject. 

Mr.  J.  L.  Leary,  Superintendent  of  San  Marcos,  Texas,  sta- 
tion, then  read  a  paper  on  the  subject  of  Construction  of  Ponds 
and  Pond  Cultural  Methods. 

President:  Gentlemen,  I  think  perhaps  it  would  be  better 
to  have  a  discussion  on  each  paper  as  it  comes  up.  The  paper 
is  open  for  discussion  now.  No  doubt  many  of  you  have  ideas 
on  the  construction  of  ponds  for  black  bass  and  other  fishes  that 
would  be  interesting  for  us  to  know. 

Mr.  Titcomb:  Would  not  that  paper  of  Mr.  liambert's  on 
Bass  Pond  Construction  come  in  well  there — it  is  verv  short. 

President:  We  will  have  Mr.  Lambert's  paper  and  it  will 
be  read  by  Mr.  Titcomb. 

Mr.  Titcomb  then  read  a  paper  on  the  subject  of  a  Plan  for 
Bass  Pond,  bv  E.  M.  Lambert. 

Mr.  Se\Tnour  Bower  then  read  a  paper  by  Mr.  Dwight  Lydell 
on  the  subject  of  Some  notes  in  Connection  with  the  Bass  work 
at  Mill  Creek  station. 

President:  Our  secretary  has  a  matter  that  he  would  like 
to  bring  before  the  meeting  in  connection  with  Dr.  Smith's  illus- 
trated lecture. 

Mr.  Peabodv:  A  number  of  members  of  the  societv  have 
suggested  to  me  the  advisability  of  publishing  this  very  valuable 
contribution  of  Dr.  Smith's,  in  the  coming  report,  with  the  illus- 


no 
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irations.  This  involves  an  incrcaswl  expense  to  our  alremlv 
ovenlrawu  treasury  for  tJiiw  year,  and  we  slmll  need  jinibMbly  lo 
ttirry  out  this  idea,  somt-  ¥50  or  $60,  and  I  would  like  to  aek  the 
ni-opc ration  of  the  meeting  in  this  matter,  and  I  would  snjjpost 
that  any  hen.'  wlio  feel  nhle  to  eonlribnte  minlit  cM  niU  the 
amount  of  their  eontributioiis  and  have  it  taken  down,  and  1 
might,  if  there  is  a  ilefieioney.  wnd  nut  a  few  nolicew  to  sonif 
friends  nf  Ihe  sooiely  who  I  know  wnuhl  respond  with  enongh  to 
make  up  whatever  deficiency  there  is.  If  it  is  your  pleasure, 
{lentlemen,  and  thon^  arc  no  objeelions,  I  would  tisk  Uiat  any 
here  who  feel  able  to  make  a  enntribution  to  please  announce  it 
and  let  it  be  taken  down  now. 

President:  Just  stop  for  one  niouieiit  and  try  to  reaJizi.' 
what  this  will  nii'an  for  our  jtnK'ceilings.  to  have  that  lectnre 
printed  ivifh  ilUislratioMK.  I  think  you  will  have  a  hook  there 
that  yon  will  never  want  to  sell  very  cheaply,  ami  it  seems  to 
me  that  the  idea  of  a  emitribution  is  a  very  piod  one.  Of  eour^e 
our  IrrMsurer  will  hardly  stand  all  of  it  (laugblerl  and  1  iiope 
tlie  idea  of  Mr.  I'eabotly's  will  1h'  carried  oul. 

The  following  contributions  were  then  made: 
Mr.  I'ealwdy  *.'i,  Mr.  Lydell  $1.  Mr.  Meehan  $2,  Mr.  Wires 
.112.  Itr.  Seymour  Bower  $1.  Mr.  l^-ary  *1,  X.  It.  Bulli-r  $1,  Mr. 
Wnllieh  *i.  Mr.  ITMalley  $1.  Hhode  Island  Commission  $5, 
William  Buller»l.H.  M.Buller*!.  A.  G.  BulIer*l,Mr.  Lamb- 
son  *1,  Mr.  Ward  Bower  $1,  Mr.  Douredoure  *a. 

Mr.  Johnson  of  Manchester,  Iowa,  $1;  Mr.  HeaKlc  $1;  Mr. 
Mathcwsou  $1 :  Mr.  Stone  *1 ;  Mr.  Kulihard  $1 ;  Mr.  Une  $1 ; 
Mr.  Uowninjf  $1 ;  Mr.  Heaii  $1  ;  Mr.  Slade  *! ;  Mr.  George  M. 
Bniwn  $1:  Mr.  .loslin  $1;  Dr.  .lohns*)n  $1;  Mr.  Hobinson  $1; 
Dr.  Henshall  «1 ;  Mr.  Townsend  *l ;  Mr,  flark  $1;  Mr.  S.  C. 
Worth  »1;  M.  B.M.lh  $1:  Mr.  l.oekc  *! ;  Mr.  .Jones  *l :  Mr. 
Dinsmore  »1 ;  Dr.  Bean  $1 ;  Mr.  Whiwh  $2. 

President :  I  think  when  you  gel  the  proeredings  published 
i  nthat  form  it  will  be  something  you  would  not  take  $5  for. 

We  will  Jislen  lo  the  n-porl  of  the  committee  on  noinimilion 

of    otliciT-. 
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Dr.  Smith :  The  committee  has  the  honor  to  report  and  does 
report  unanimously  as  follows: 

In  selecting  the  names  of  the  meml)ers  whom  we  desire  the 
society  to  consider  as  officers  for  the  next  vear,  we  have  \yecn 
guided  hv  two  general  points,  firsts  we  recommend  no  one  who  is 
not  present  at  this  meeting,  second,  we  have  endeavonul  to  dis- 
tribute our  little  favors  as  much  as  possible  among  the  states, 
so  that  among  the  five  officers  and  seven  meml)ers  of  the  execu- 
tive committcH?  whom  we  shall  present  to  you,  eleven  states  are 
represented. 

We  have  great  pleasure  in  suggesting  for  })resident  of  the 
society  a  gentleman  who  has  been  a  very  faithful  memlx?r  whom 
we  think  you  will  be  more  than  gratified  to  honor  in  this  way, 
Mr.  Plenry  T.  Root,  of  Providence,  R.  I.     (Great  Applause. 

For  vicopresident  we  recommend  and  nominate  Mr.  C.  D. 
Joslin,  of  Detroit,  Michigan.     (Great  Applause.) 

For  recording  severe tary  we  have  not  considered  it  advisable 
to  make  any  change  and  we  submit  to  you  again  the  name  of  Mr. 
Cireorge  F.  Peabody,  of  Appleton,  Wis.     (Applause.) 

For  corresy)onding  secretary  we  name  Mr.  Charles  G.  Atkins, 
of  P]ast  Orland,  Me.     (Applause.) 

We  think  that  the  gentleman  who  advances  $100  every  now 
and  then  out  of  his  own  pocket  to  run  this  society,  is  certainly 
entitled  to  recognition,  and  we  name  for  treasurer  Mr.  C.  W. 
Willard,  of  Westerly,  R.  I.     (Great  Applause.) 

The  members  of  the  executive  committee  whom  the  nomi- 
nating committee  have  chosen  are  Mr.  Wm.  K.  Meehan,  Chair- 
man, Harrisburg,  Pa.,  and  the  other  members  are  Mr.  John  D. 
Whish,  Albany,  X.  Y. ;  Mr.  E.  H.  Geer,  Hadlyme,  Conn. ;  Dr. 
James  A.  Henshall,  Bozeman,  Montana;  Mr.  G.  H.  Lambson, 
Baird,  Cal. ;  Mr.  J.  J.  Stranahan,  Bullochville,  Ga. ;  and  Mr.  H. 
M.  Smith,  District  of  Columbia. 

Mr.  Meehan  and  Mr.  Smith  are  members  of  the  nominating 
committee,  and  they  are  put  on  the  executive  committee  be- 
cause they  were  outvoted.     (Applause.) 

Mr.  Titcomb:  I  move  that  the  report  be  accepted  and 
ado])t<'d  and  the  secretary  be  instructed  to  cast  the  ballot  for  the 
election  of  these  officers. 
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Motion  seconded  and  unanimoiiely  curried,  ballot  so  cast 
and  officers  declared  duly  elected. 

President:  I  want  to  introduce  to  you  our  wortliy  friend 
and  president — to  be — after  this  meeting,  Mr.  Root  of  Rhode 
Island.     (Great  Applause.) 

Mr.  Root:  GentleniE-n,  1  tliink  there  are  ii  great  inajiy  h^rc. 
if  Mr.  Clark  had  not  pulled  me  up,  who  would  not  have  knuwii 
who  Henry  T.  Root  was.     (Noices — Not  much.) 

Mr.  Hoot:  I  will  say  that  I  was  informed  through  one  of 
our  leading  men  on  my  first  arrival  here  that  my  name  would 
probably  be  mentioned  in  connection  with  the  office  of  president. 
I  tried  to  dissuade  him  from  using  it.  I  really  felt  that  I  was 
not  tlw!  proper  person  tn  preside.  I  do  not  know  personally  a 
great  many  who  are  members  of  the  society,  and  anotlier  thing, 
I  have  arrived  at  the  allotted  age  of  tliree  score  years  and  ten 
and  think  that  the  burdens  of  life  should  be  taken  easily;  though 
I  do  not  think  this  is  a  very  burdensome  office.  Another  thing, 
years  ago  I  got  tired  of  hearing  dcrlamations  when  I  was  a  mem- 
ber of  a  good  many  societies,  and  I  think  it  is  a  very  poor  policy, 
and  I  concluded  that  if  I  was  ever  nominated  for  an  office  I 
would  not  decline,  and  if  the  people  who  nominated  mo  had 
made  a  mistake  I  would  throw  it  back  upon  thcTii.  Now  while 
I  tliink  that  you  could  have  done  better,  and  while  I  know  that 
you  have  paid  a  compliment  not  to  me,  but  to  Rhode  Island,  in 
that  light  I  accept  the  position,  knowing  that  it  is  a  compliment 
(o  Rhode  Islaud,  with  a  great  deal  of  pleasure.     (Applause.) 

President:  1  take  great  pleasure  in  introducing  our  newly 
elected  vice-president.  We  know  him  out  there  in  Michigan, 
and  before  you  get  through  with  him  you  will  know  him. 

Mr.  Joslin:  1  really  do  not  know  what  to  say.  This  is  a 
great  surprise.  I  am  practically  a  new  man  among  you,  al- 
though perhaps  not  new  in  tlie  business  in  a  sense,  but  I  want 
to  say  to  you  that  to  be  eleclod  to  an  oiBce  of  this  kind  in  such  a 
society  as  this  is  ivrtainiy  an  honor  which  I  thoroughly  appre- 
ciate, and  I  Uiank  you  most  sincerely  that  you  have  taken  it  into  , 
your  heads  to  do  a  thing  of  this  kind.     All  I  can  say  fiu-ther  ii 
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this,  that  having  taken  it  upon  niyi^elf  to  attend  the  meetings 
of  this  society,  I  shall  continue  to  do  so  as  long  as  I  live  and 
have  mv  health,  and  I  will  mei*t  vou  all,  or  as  manv  of  vou  as 
will  meet  me,  everv  vear  from  this  on,  not  because  vou  have 
seen  fit  to  honor  me,  but  because  I  think  it  is  a  good  place  to  be. 
because  there  are  a  lot  of  good  men  here  and  a  lot  of  good  fisher- 
men and  a  lot  of  men  who  are  engaged,  at  least  as  I  think,  in  a 
work  higher  than  perhaps  you  have  all  thought,  in  a  work  of 
education — and  let  me  sav  what  I  mean  bv  that  in  a  word  or 
two  if  1  can.  A  few  years  ago  I  was  trout  fishing  on  a  river 
which  is  pretty  well  known  in  the  west  and  by  a  great  many 
fishermen  in  the  east,  the  Au  Sable  River  in  Michigan.  A  num- 
ber of  men  had  camped  down  below  where  I  was  encamped,  had 
fished  there  for  a  week  or  ten  davs,  and  when  thev  started  for 
home  six  or  eight  men  undertook  to  carry  back  to  their  homes 
over  3000  brook  trout.  Everv  one  of  vou  here  knows  that  such 
a  feat  as  that  cannot  be  accomplished.  They  lost  the  most  of 
their  brook  trout,  but  that  was  not  all;  they  belonged  to  the 
genus  homo  that  I  have  dubbed  for  the  last  25  years  as  the  fish 
hog.  At  that  time  we  had  no  restrictive  laws  with  reference  to 
taking  away  from  the  stream  any  number  of  fish,  but  such  inci- 
dents as  that  have  been  discussed  from  time  to  time,  and  each 
man  would  tell  his  neighbor,  until  the  state  of  ^^fichigan  almost 
voluntarily,  without  any  instruction  from  its  fish  commission, 
or  even  the  sportsmen  of  the  state,  passed  a  law  limiting  the  size 
of  the  trout  which  could  be  taken,  and  the  number  which  could 
be  taken  away  from  the  stream  though  you  stayed  by  it  all  sum- 
mer. 

Xow  the  work  of  you  gentlemen  here  has  been  to  educate  the 
business  man  so  that  when  he  goes  out  fishing  he  does  not  con- 
tinue his  business.  That  is  to  sav,  when  he  is  at  home  in  his 
office  he  is  engaged  in  piling  one  dollar  on  top  of  another;  when 
he  gets  out  into  the  woods  he  rarely  becomes  a  sportsman  at  first; 
he  simply  changes  the  things  that  he  is  piling  top  of  one  another, 
and  he  piles  trout  instead  of  dollars !  Well,  after  a  few  years  of 
association  with  men  like  you,  he  discovers  what  he  goes  into 
the  woods  and  along  the  streams  for,  viz.,  to  change  the  current 
of  his  thoughts  and  to  change  the  current  of  his  blood,  and  to 
make  a  new  man  out  of  him,  and  he  finds  that  if  all  he  wants  in 
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the  world  is  to  get  fish,  the  better  way  is  to  stay  at  home  and  go 
to  the  market  and  buy  them ;  if  he  wants  to  get  a  new  life,  and 
look  upon  life  in  a  different  way;  if  he  wants  to  get — what  is  it, 
doctor  the  uric  acid? 

Dr.  Johnson:     The  uric  acid.     (Laughter.) 

Mr.  Joslin:  If  he  wants  to  get  the  uric  acid  out  of  his 
blood,  let  him  go  into  the  woods  and  st»e  the  beauty  that  is 
around  him ;  and  perhaps  each  day  that  he  stays  in  the  woods  let 
him  fish  an  hour  or  two  hours,  and  then  he  returns  home  him- 
self an  educator,  himself  a  protector  of  the  game  and  of  the  fish. 
Now  I  take  it  that  that  is  the  life  work  which  you  gentlemen  are 
really  engaged  in.  You  are  educating  the  people  to  know  that 
they  have  all  around  them  the  means  of  subsistence,  the  means 
of.  pleasure,  which  will  last  forever  if  they  will  only  protect  it. 

Gentlemen,  I  thank  you  again  for  the  honor  which  you  have 
conferred  upon  me.     (Great  applause.) 

President:  I  want  to  assure  Mr.  Koot  that  the  burdens  of 
the  office  are  not  very  heavy,  (until  of  course  you  got  here  and 
then  for  a  day  or  two  there  is  something  to  do)  for  the  reason 
that  vou  have  a  secretarv  and  treasurer  who  do  all  the  work — 
just  shift  your  burdens  on  them.     (Laughter.) 

Mr.  Meehan:  I  would  like  to  offer  a  resolution  bearing 
somewhat  on  the  business  we  have  just  had  in  hand,  and  it  is  as 
follows:  Resolved  that  there  be  appointed  by  the  chair  a  stand- 
ing committee  of  five  on  foRMgn  relations,  one  member  of  which 
shall  be  the  corresponding  secretary  of  the  society,  whose  duty 
it  shall  1k'  to  keep  informed  on  the  progn^ss  of  fish  culture,  i\A\ 
protection,  and  general  fishery  work  in  foreign  countries,  and 
to  make  reports  to  the  society  at  each  annual  meeting. 

Further  resolved  that  the  corresponding  secretary  be  the 
chairman  of  this  committee,  and  that  he  be  authorized  and  re- 
quested to  enter  into  and  maintain  close  relations  with  the  lead- 
ing fishery  authorities  of  other  countries. 

Mr.  Peabody :  I  support  the  resolution  and  move  that  it  be 
referred  to  the  committee  on  resolutions. 

President:     It  will  be  so  Referred. 
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Mr.  Samuel  Lovejoy  of  Bullochville,  Georgia,  presented  a 
paper  on  the  subject  of  Wliat  I  have  seen  of  Black  Bass. 

The  secretary  then  read  a  paper  by  Mr.  Green  on  the  value 
of  aquatic  plants. 

Mr.  Titcomb  took  the  chair. 

Mr.  Charles  G.  Atkins  then  read  a  paper  entitled  The  Utili- 
zation of  Neglected  Fishes. 

President:  We  have  tomorrow  five  papers  to  be  presented 
from  members  that  are  hi?re,  and  two  of  them  are  illustrated, 
and  if  it  is  the  pleasure  of  the  society  they  will  be  given  in  the 
forenoon  and  then  we  will  try  to  finish  up  in  the  afternoon. 

Mr.  Joslin :  I  wish  to  make  a  committee  report  at  this  time, 
of  the  committee  on  resolutions,  in  regard  to  organizing. 

The  committee  met  directlv  after  the  meeting  of  this  bodv 
this  morning,  including  the  mover  of  the  resolution,  and  after 
some  discussion  in  which  all  the  members  of  the  committee  par- 
ticipated, we  unanimously  agreed  that  the  organization  was  not 
desirable,  for  one  reason  in  particular,  and  that  is,  that  it  would 
require  at  least  one  meeting  a  year  of  the  society  in  some  named 
place  in  the  articles  of  association,  and  as  we  meet  only  once  a 
year  it  would  practically  destroy  the  society  itself ;  and  therefore 
the  committee  unanimously  report  that  the  resolution  be  not 
adopted,  and  that  we  do  not  organize  under  any  charter  or  any 
laws  of  any  state. 

I  move  the  adoption  of  the  report. 

Seconded  and  unanimouslv  carried. 
Adjourned  to  9 :30  a.  m.  sharp,  the  next  day. 
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Thursday,  July  28,  190 J^. 

Same  place,  July  28tli,  9  :45  a.  m.  meeting  called  to  order 
by  the  president. 

The  president  called  for  the  report  of  the  committee  on  class- 
ification of  bass. 

^fr.  Seymour  Bower :  The  committee  as  a  whole  is  not  pre- 
pared to  make  a  report.  But  so  far  as  my  personal  views  are 
concerned,  as  to  the  grading  of  bass,  1  stated  them  yesterday.  I 
would  divide  the  fish  into  fry,  advanced  fry,  baby  fingerlings 
and  fingerling.  Advanced  fry  arc  fish  up  to  an  inch  and  a 
quarter  in  length;  baby  fingerlings  from  one  and  one  quarter  to 
two  inches;  or  instead  of  baby  fingerlings  they  might  be  called 
small  fingerlings  or  half  fingerlings,  whichever  term  you  prefer 
to  use;  and  fingerlings  from  two  inches  up. 

President:  I  heartily  agree  with  yir.  Bower  on  this  matter; 
but  a  short  time  ago  I  had  a  letter  from  Mr.  Ravenel,  the  other 
memlx'r  of  this  committee^,  and  he  said  he  would  like  to  have 
Mr.  Bower  and  me  give  him  our  views  and  he  would  then  ex- 
I)ress  himself.  So  I  think  the  matter  had  better  be  deferred  until 
next  year,  and  the  committee  no  doubt  will  make  a  full  report  at 
that  time. 

Dr.  F.  M.  Johnson  of  Boston,  Mass.,  then  gave  a  resume  of 
work  that  he  has  be<m  doing  during  the  past  year  in  the  raising 
of  western  charr  in  eastern  waters. 

Dr.  Smith:  I  desire  to  bring  up  a  little  matter  that  is  not 
wholly  disconnected  with  the  subject  that  has  just  been  discussed. 
This  work  on  fisli  diseases  to  which  Mr.  Whish  has  referrcMl 
marks  an  epoch  in  fish  culture,  and  the  author  of  it  Prof.  Dr. 
Bruno  Hofer  of  Munich,  is  very  prominent  in  fish  cultural  and 
other  fishery  work  in  Gernuinv,  and  I  think  it  would  be  eminent- 
ly  proper  for  this  society  to  elect  him  an  honorary  member,  and 
1  propose  that  we  take  that. action.  While  on  the  subject  of 
honorary  memlx»rs  there  are  two  or  three  other  foreigners,  prom- 
inent in  their  different  lines,  whose  names  I  would  also  like  to 
recommend  for  this  purpose. 
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Mr.  Charles  E.  FnTr,  supervising  inspector  of  fisheries, 
Board  of  Agricultnre  and  Fisheries,  3  Delahay  St.,  Tx)ndon, 
England. 

Dr.  J.  Lawrence-Hamilton,  M.  11.  C.  S.,  30  Sussex  Square, 
Brighton,  England,  who  is  doing  admirable  work  for  the  develop- 
ment of  the  fisheries  of  his  countrv. 

Prof.  S.  Matsubara,  President,  Imperial  Fisheries  Institute, 
Tokyo,  Japan,  and  Dr.  K.  Kishenonye,  Imperial  Fisheries 
Bureau,  Tokyo,  Japan. 

The  gentlemen  were  unanimously  elected  honorary  members 
of  the  association. 

Dr.  Smith:  I  ask  that  the  secretarv  notifv  them  of  their 
election. 

President :     That  will  be  done. 

Mr.  S.  G.  Worth  then  read  a  paper  entitled  the  Recent  Hatch- 
ing of  Striped  Bass,  and  Possibilities  with  Other  Commercial 
Species. 

Dr.  Johnson :  I  would  like  to  propose  as  an  honorary  mem- 
ber, Lord  Denbigh,  Col.  of  the  Honorable  Artillery  Company, 
London,  England.  He  has  been  doing  the  same  work  in  Lon- 
don that  I  have  been  trying  to  do  here.  He  has  put  the  rainbow 
trout  in  all  the  parliament  ponds ;  he  is  a  true  sportsman  and  an 
enthusiastic  gentleman  . 

Carried  and  so  done. 

Mr.  Titcomb:  It  seems  to  me  that  this  meeting  has  got  so 
far  along  that  we  can  safely  do  it,  and  I  therefore  propose  a  vote 
of  thanks  to  the  retiring  officers  for  their  efficient  services,  as  a 
result  of  which  we  have  had  such  a  successful  meeting  this  year. 

Motion  seconded,  put  by  Mr.  Titcomb,  and  unanimously 
carried. 

Dr.  Smith  presented  H.  F.  Moore's  paper  on  the  subject  of 
Progress  of  Experiments  in  Sponge  Culture. 

President:  We  will  take  up  Mr.  Dinsmore's  paper.  He 
will  give  us  a  short  synopsis  of  his  lecture. 
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Mr.  Dinemorc:  Mr,  President  and  Gentlemen  of  the  so- 
i-ietv:  The  particular  condition  of  afFflins  which  exists  mnkes 
it  pertinent  to  ask  tJic  question,  who  is  getting  the  best  of  it  at 
this  time?  I  eacape  the  difficulty  of  talking  to  you  and  you 
escape  the  difficulty  of  listening  to  me.  I  regret  that  I  am 
unable  to  show  you  the  pictures  which  I  had  brought  here,  ob- 
tained through  one  of  the  moat  interesting  experiences  wbicli 
has  ever  come  to  nie  in  my  connection  with  the  work  of  the  Uni- 
ted States  Fish  Commission,  that  of  collecting  black  spotted 
trout  eggs  in  Yellowstone  Park.  Dnulitless  many  of  vou  are 
familiar  with  the  wonderful  character  of  that  conntry,  with  its 
geysers,  its  hot  springs,  its  remarkable  canons  and  its  great  lake 
and  river  systems.  When  the  president  came  to  me  and  asked 
me  what  I  would  do  in  relation  to  ray  paper,  in  consideration  of 
the  fact  that  wc  could  not  have  the  lantern,  I  thought  I  would 
n'aii  you  some  portions  of  my  pajier  referring  particularly  lo  fish, 
but  I  think  I  bad  better  not  do  it.  It  is  getting  late,  you  are 
doubtless  somewhat  wearied,  and  I  just  wish  to  say  that  I  will 
try  and  be  at  your  meeting  next  year,  and  if  you  care  to  listen 
to  me  at  that  time,  and  see  tbe  pictures  which  I  was  able  to 
secure,  I  will  be  ver>'  glad  to  show  them  to  you. 

President:  T  want  at  this  time  to  say  that  the  Hon.  George 
M,  Bowers  has  been  with  ns  all  the  time.  He  has  not  taken 
any  part  in  the  meeting  bnt  he  has  been  with  us  heart  and  soul  I 
know,  and  we  want  to  hear  a  word  from  him. 


Hr.  Bowers:  Mr.  Chairman  and  fellow  members  of  the 
American  Fisheries  Society,  when  I  left  Washington  I  a'soived 
not  to  participate  in  the  discussions  that  we  might  have  on  Ibis 
occasion.  \  did  that  for  fear  that  some  jieople  might  miscon- 
strue and  accept  as  official  any  statoment  that  I  might  make,  hut 
having  witnesw.'d  this  the  most  important  meeting  to  my  mind, 
of  our  society.  I  cannot  refrain  from  expressing  my  gratitude 
and  my  appreciation  to  each  and  every  one  of  you  for  the  interest 

you  have  manifested  on  this  occasion. 

On  behalf  of  the  Bueau  of  Fisheries  as  well  as  thr  society,  I 
wish  to  congratulate  our  worthy  president  upon  the  magnificent 
manner  in  which  he  has  presided.     He  has  proven  to  be  one  of 
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the  most  successful  of  parliamentarians,  and  I  am  certain  a  most 
excellent  disciplinarian.     (Applause.) 

So  many  encomiums  have  been  passed  upon  the  secretary 
from  time  to  time  that  I  am  sure  what  I  have  said  about  the 
president  applies  also  to  him,  (Applause)  and  under  the  cir- 
cumstances I  hardly  think  it  is  necessary  to  throw  additional 
bouquets  at  him.  I  do  not  feel  that  it  should  fall  upon  me  to 
deliver  the  benediction  if  this  is  the  wind  up  and  the  finish,  but 
I  desire  to  present  further  too  for  your  consideration,  a  hope 
that  it  maybe  the  pleasure  of  this  society  to  elect  Hon.  Victor  H. 
Metcalf,  the  present  secretary  of  the  Department  of  Commerce 
and  Labor,  as  an  honorary  member. 

I  thank  you  gentlemen  for  your  attention.     (Applause.) 

Mr.  Victor  H.  Metcalf  was  then  unanimouslv  elected  hon- 
orary  member  of  the  society. 

Mr.  Bowers:  I  deeply  appreciate  the  fact  that  you  selected 
White  Sulphur  Springs  as  the  place  of  meeting  for  next  year. 
I  say  this  as  a  West  Virginian.  I  hope  that  every  individual 
present,  may  on  that  occasion  come  down  into  the  mountains  of 
that  little  mountain  state,  and  I  assure  you  that  you  will  find 
some  of  that  old  time,  genuine  southern  hospitality,  for  which 
we  at  least,  to  some  extent  have  created  the  impression  through- 
out the  country  that  we  can  have  and  give ;  we  want  every  mem- 
ber here,  his  friends,  uncles,  aunts  and  cousins  to  come  down  to 
White  Sulphur  Springs  next  year.     (Applause.) 

President:  Gentlemen  of  the  American  Fisheries  Society, 
I  do  not  know  but  what  it  would  be  proper  for  me  at  this  time 
to  say  a  word  or  two,  as  our  honorable  commissioner  and  ex- 
president  of  this  society  has  been  so  kind  as  to  say  what  he  did, 
throwing  bouquets,  etc. 

I  have  not  tried,  gentlemen,  to  distinguish  myself  at  all. 
One  year  ago  when  you  elected  me  president  of  this  society,  I  cer- 
tainly considered  it  a  very  high  honor,  and  I  cannot  help  but 
feel  still  more  that  it  is  a  very  high  honor  indeed  to  have  been 
president  of  the  American  Fisheries  society.  Gentlemen,  our 
meeting  at  Woods  Hole  was  certainly  a  grand  one,  and  you  will 
perhaps  remember  in  my  short  talk  at  the  opening  of  the  meet- 
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ing,  I  nski^d  if  we  could  not  mnkc  this  etill  U'tter.  I  iln  not 
want  to  aay  that  it  has  been  made  kUter,  but  it  does  socm  lo  ino 
that  it  has  Ixfii  a  jjrand  nipcting.  Here  it  is  almost  imiMssihle 
to  dnsp  up  om-  work  iu  three  days.  I,  as  well  uinlouhtediv  as 
some  of  the  older  memlxirs.  Dr.  Henshall,  Dr.  Bean  and  some 
otherif.  can  rcniemher  the  time  when  we  had  a  hard  job  to  keep 
till'  lliing  (Toing  one  day,  anil  we  had  to  mei't  a  little  while  and 
adjourn,  liut  we  cannot  find  timo  to  have  any  fun  lien\  and  I 
predict  in  the  very  near  future  we  will  certainly  have  in  have  four 
days  HPBsion  iiiBteiid  of  three.  Our  membership  ii"  growing  and 
the  American  Finlieries  Society  is  certainly  growing,  and  I  ap- 
preciate it  greatly  to  think  1  have  had  tlie  pleoanw,  and  it  has 
been  a  pleaBure,  of  presiding  al  this  meeting,  I  hope  T  have 
done  fniriy  well  and  ]  now,  after  the  a<ljourninent  of  this  meet- 
ing will  take  pleasure  in  stepping  down  on  the  floor  with  the 
ex's  and  try  to  have  some  fun  in  the  argument.  The  only  thing 
here  that  lias  bolliered  nic  lias  been  to  keep  my  chair.  It  has 
been  impossible  for  ine  to  do  so  all  llie  time,'  as  you  have  seen, 
hut  I  should  have  liked  to  take  part  in  the  argument  and  discns- 
sion  of  every  paper.     1  thank  you  gentlemen. 

Mr.  Titennib:  I  do  not  know  but  whal  1  am  going  to  take 
up  a  lot  of  time,  if  you  take  the  ijuestion  up,  but  there  is  a 
standing  comniittee  that  h«B  not  lieen  discharged,  on  Ihe  <|UeH- 
lion  of  the  siiie  of  fish,  and  what  tliey  shall  lie  ealletl,  fry,  fingi-r- 
lings.  yearlings,  etc. 

President:  The  Iwo  members  of  ihe  committee  thai  were 
hen',  had  a  little  talk  (Mr.  Seymour  Bower  and  the  President) 
and  I  suggested  that  we  ask  that  the  committer  lie  continued  and 
report  ivxt  year  Ix-eaiisc  Mr.  Eavenel  had  written  me  lliat  be 
would  like  to  hear  from  Mr.  Bower  and  me.  and  then  he  would 
give  his  views.  He  did  not  ask  us  to  close  IIk-  matter  u|).  I 
would  therefore  ask  that  this  cominitb>(!  be  coulinuetl. 

Pri«ident:  It  has  occurred  to  me  all  through  lliis  meeting, 
because  the  reporters  have  run  to  me  and  run  to  the  secretary, 
treasurer,  and  the  individual  members,  that  this  »x-iety  should 
have  in  the  future,  some  one  to  act  as  a  prese  aecretan".  Our 
newspajH-rc  do  not  get  the  report  as  they  should.  They  give  al- 
together too  much  of  one  thing  and  not  enough  of  anoiher.  Xow 
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I  think  that  is  a  matter  that  wc  should  take  up  at  our  next 
meeting,  to  have  some  one  act  as  a  press  secretary.  If  we  eould 
have  some  of  our  newspaper  men  do  that  it  would  be  advanta- 
geous; because  I  tell  the  reporters  something,  Mr.  Pea  body  does 
the  same,  and  they  do  not  got  it  as  they  should.  I  trust  mem- 
bers will  take  that  matter  under  consideration  and  provide  for  it. 

Mr.  Titcomb :  I  move  that  the  incoming  president  and  sec- 
retar}'  be  authorized  to  appoint  and  arrange  for  a  press  secre- 
tary. 

Motion  seconded  and  carried. 

President :  The  committee  on  foreign  relations  are  Mr. 
Atkins,  chairman;  Mr.  Titcomb,  Dr.  H.  M.  Smith,  Dr.  llenshall 
and  Dr.  Johnson. 

The  report  on  resolutions  was  read  by  the  secretary  as  fol- 
lows: 

Resolved,  that  the  Society  acknowledges  with  the  dee})est 
appreciation  and  thanks,  the  courtesy  extended  by  ^Ir.  James  R. 
Keenan  for  the  delightful  meeting  place  provided  by  him  for  the 
meeting  of  the  society,  and  to  Mr.  Young  for  the  freedom  of  his 
pier,  and  the  many  courtesies  extended  during  the  social  hours  of 
the  society. 

Resolved,  that  the  secretary  be  directed  to  send  a  copy  of 
these  resolutions  to  Mr.  Keenan  and  to  Mr.  Young. 

Whereas,  the  awful  and  final  reaper  has  come  into  the  midst 
of  the  society  and  removed  therefrom  Dr.  E.  Bradley,  Dr.  Bush- 
rod  W.  James,  Mr.  S.  L.  Griffith  and  Gen.  E.  E.  Brvant. 

Therefore  be  it  resolved  by  the  society  that  the  families  of 
these  members  be  assured  of  our  heartfelt  sympathy,  and  that 
this  resolution  be  spread  on  the  minutes  of  the  society  as  a  spe- 
cial mark  of  respect  and  sympathy,  and  that  a  copy  hereof  be 
sent  by  the  secretary  to  the  members  of  the  respective  families 
of  the  decased. 

Be  it  resolved  by  the  x\merican  Fisheries  Society  in  meeting 
assembled,  that  the  society  views  with  great  interest  the  activity 
in  the  fish  culture  field  of  action,  the  splendid  work  being  done. 
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and  the  aid  given  by  the  American  Fish  Culturist  edited  by  Mr. 
E.  X.  Carter,  and  the  Fishing  Gazette  edited  by  Mr.  G.  E. 
Jennings,  and  we  heartily  recommend  and  endorse  both  of  these 
publications  to  the  membership  of  this  society. 

The  committee  on  resolutions  suggest  to  the  society  that  the 
admirable  paper  on  the  life  of  the  late  lamented  General  E.  E. 
Bryant,  prepared  and  read  by  the  secretary,  Mr.  George  F.  Pea- 
body,  be  spread  on  the  minutes  as  a  fitting  tribute  and' memorial 
to  General  Brvant. 

The  foregoing  resolutions  were  unanimously  adopted  and  the 
society  then  adjourned  sine  die. 


PART  n. 


SCIENTIFIC  PROCEEDINGS. 


A  Tribute  to  Hon*  E.  E.  Bryant 

BY  GEORCU:  F.  PEABODY,  APPLKTOX,  WIS. 

Mr.  Peabody:  (Before  reading  paper.)  The  older  mein- 
IxTs  of  the  society  who  have  been  in  the  habit  of  attending  the 
meetings,  are  familiar  with  the  cheery  personality  of  Gen. 
Bryant.  Those  who  have  not  had  the  pleasure  and  opportunity 
may  learn  something  from  what  may  be  said  regarding  him,  of 
his  life  and  character. 

I  have  been  asked  by  the  President,  and  the  executive  com- 
mittee, because  of  my  long  acquaintance,  to  say  a  few  words  in 
memorv  of  our  late  Pri*sident  and  active  member.  General  E.  E. 
Brvant  of  Wisconsin. 

I  wish  that  I  were  better  fitted  to  perform  this  duty,  and 
that  I  were  better  able  to  choose  fitting  words  to  express  my  sor- 
row and  grief  for  the  loss  of  such  a  friend,  and  my  admiration 
for  his  admirable  qualities. 

A  year  ago  we  parted  at  Providence  with  one  who  had  en- 
deared himself  to  everv  member  of  the  American  Fisheries  So- 
cietv  with  whom  he  had  come  in  contact. 

General  Bryant  left  us  to  go  to  his  old  home  in  Vermont  for  a 
brief  visit,  was  taken  ill,  recovered  sufficiently  to  accompany 
home  his  son-in-law  (a  phy»ician)  who  came  on  from  Wisconsin 
to  care  for  him.  The  General  died  suddenly  and  peacefully  in 
a  sleeping-car  between  Toronto  and  Chicago. 

As  President  of  the  Wisconsin  Fish  Commission,  his  interest 
in  fish  culture  and  encouragement  had  advanced  the  commission 
and  its  work  to  the  highest  rank. 

So  interested  was  the  General  in  the  work  of  the  American 
Fisheries  Society  that  he  attended  regularly  every  meeting,  urg- 
ing the  other  members  of  the  commission  to  attend. 

• 
Resolutions  adopted  by  the  Ehode  Island  Fish  Commission : 

Providence,  R.  I.,  Sept  10,  1903. 
At  the  regular  meeting  of  the  Commissioners  of  Inland  Fish- 
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erios  of  Ithode  Island  held  tbis  tenth  day  of  SepIemlxT,  1903,  the 
attention  of  the  coramiasionere  was  called  to  the  fat't  of  the  death 
of  General  E.  E.  Brj-ant  on  the  tenth  day  of  August,  A.  D.  VMS, 
it  was  iinaniinoualy  resolved  that  the  following  minute  be  spread 
on  our  records  and  that  a  copy  of  the  same  be.  sent  to  the  fumily 
of  the  late  General  E.  E.  Bryant. 

We  knew  General  E.  E.  Bryant  from  un  acquaintance  formed 
at  four  annual  meetings  of  the  American  Fisheries  Society.  AVe 
regarded  him  as  easily  the  peer  of  any  of  the  members  of  that 
society  of  able  men. 

We  learned  to  regard  him  aa  a  personal  friend. 

We  loved  him. 

The  different  associations  and  societii-s  of  which  lie  wn?  a 
member  must  feel  that  tliey  have  lost  a  slrong  man. 

Words  are  inadequate  to  express  our  heartfelt  annpathy  for 
his  family  which  we  hereby  extend,  in  this  their  great  bereave- 
ment. Hknry  T.  Root,  President. 

WiLi-iAM  P.  AloiiTON,  Secretarv. 


In  my  years  of  close  assoeiation  with  the  General  I  had  grown 
to  love  him,  us  did  all  who  came  in  contact  with  his  simple  kindly 
nature.  There  was  no  bitteme^  in  his  soni,  cheerful  always. 
His  never  failing  humor  lightened  every  hour  spent  in  his  com- 
pany. 

1  cannot  do  better  in  speaking  of  the  General  than  to  draw 
from  the  eulogy  jiaid  (general  Bryant  by  ex-Senator  and  es- 
Postniastpr  General  William  ¥.  Vilas,  at  a  memorial  serviee  held 
at  the  Fnller  opera  house,  Madison.  Wis.,  last  May,  nearly  a  year 
after  his  death.  All  that  was  then  said  I  would  say,  aye,  more  of 
my  dear  friend. 

Htire  in  the  pres^-nce  of  a  thousand  people  who  had  gatliered 
to  do  honor  to  (Jeneral  Bryant,  his  former  law  partner  and  neigh- 
bor for  thirty  years.  Senator  Vilas,  paid  a  tribute  of  which  few 
men  are  worthy.  I  shall  make  a  few  e.ttraets  from  this  eulogy, 
one  of  the  truest,  tinest,  und  most  beautiful  tributes  ever  paid 
a  worthy  man.  , 

In  the  Fuller  opera  house  Sunday  afternoon,  May  99,  1904, 
Senator  William  F.  A''ilas  paid  a  beautiful  and  apprwiative  trib- 
nte  to  his  intimule  friend  of  thirty  years,  the  late  General  E.  E. 
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Bryant.  The  auditorium  was  filled,  and  the  tx^nder  yet  eloquent 
eulog}'  was  followed  with  a  sympathetic  attention  most  sincere. 
In  a  comer  of  the  parquet,  at  the  front,  the  national  colors, 
folded  and  draped,  were  placed  by  the  patriots  of  the  Lucius 
Fairchild  post  of  the  Grand  Army  who  came  in  a  body.  Deans  of 
the  various  departments  at  the  university  occupied  the  stage, 
with  the  speaker,  the  university  glee  club,  and  Dr.  C.  R.  Van 
Hise  who  presided,  and  boys  of  the  law  school,  many  score,  state 
officials,  members  of  the  supreme  and  other  courts,  of  the  uni- 
versity faculty  and  of  the  Madison  public  in  general  composed 
the  hundreds  who  testified  their  affection  for  the  distinguished 
dean  by  their  presence.  The  exercises  were  imder  the  auspices  of 
the  university  faculty,  and  were  arranged  by  a  committee  com- 
prised of  Professors  R.  M.  Bashford,  W.  A.  Henry  and  Storm 
Bull.  The  glee  club  sang  sweetly  both  before  and  after  the  ad- 
dress. Senator  Vilas  spoke,  it  was  evident,  from  th  depth  of  a 
heart  deeply  touched. 


SENATOR   VILAS'   TRIBUTE. 


I  address  vou  at  the  invitation  and  on  behalf  of  his  associates 
of  the  faculty,  in  attempt  to  portray  the  life  and  commemorate 
the  excellence  of  Edwin  Eustace  Bryant,  late  dean  of  the  college 
of  law  in  the  University  of  Wisconsin.  We  would  testify  respect 
and  affection  for  this  good  man  lost  to  us;  regardful  of  his  faith- 
ful labors  in  education  of  men,  of  his  learning,  his  lofty  aims, 
his  inspirational  power,  his  noble  attributes  of  character;  with 
love  that  entwines  his  cherished  memory  like  a  blossoming  vine, 
rooted  in  his  rich  amiabilitv  and  redolent  with  the  sweetness  of 
his  soul. 

The  tribute  will  be  prosperous  accordingly  as  the  portrait  of 
the  man  shall  be  true,  his  doings  fairly  told.  For  he  needs,  as 
we  think,  no  ascription  of  virtues  not  undeniably  his  own,  no 
adjectives  of  mere  eulogy;  no  borrowed  plumage  or  perfumed 
speech.  He  shall  be  lauded  for  no  majestic  greatness  of  intellect, 
no  masterful  stature  among  his  fellows.  But  in  what  he  truly 
was,  noble  in  spirit,  zealous  in  labor,  eager  for  usefulness  to  oth- 
ers, gentle  and  sweet  in  intercourse,  self-sacrificing  and  tender, 
seeking  always  that  men  might  be  better  and  happier  for  him ; 
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there  will  be  found  the  attributes,  in  riches,  which  must  w^orthily 
keep  his  memory  green. 

What  matters  it  that  in  not  all  things  he  had  the  power  some 
other  might  possess;  that  in  not  all  undertakings  he  climbed  the 
possible  heights?  Be  sure  his  ideals  fell  not  below  the  justest 
aims ;  be  sure  if  any  rose  higher  it  drew  not  envy  but  encourag- 
ing cheer  from  this  honest  heart  whose  delight  was  in  good 
things  well  done  for  men. 

Our  purpose  is  no  obscuration  by  clouds  of  praise,  but  to 
limn  in  just  and  clear  perspective,  the  true  image  of  the  good 
soul  which,  casting  its  earthly  cerements,  has  obeyed  the  master's 
call.  Yet  mv  foot  trembles  on  the  threshold  of  trial  and  desire. 
For  he  was  mv  intimate  friend,  and  for  more  than  thirtv  vears 
we  footed  the  path  of  life  in  close  companionship.  I  loved  him ; 
I  know  he  loved  me. 

Beyond  the  holv  circle  of  familv  and  fraternal  tenderness^ 
none  other  ever  so  familiarly  permeated  all  the  byways  of  my 
aspirations,  purposes,  thoughts,  and  work;  none  other  w^as  so  in 
and  out  of  me,  joyously  welcome  at  every  hour,  none  so  cheering, 
soothing,  helpful,  faithful,  so  honestly  to  rc»joice  in  things  ap- 
proved in  the  doing;  alas!  not  so  to  palliate  shortcoming  in  ends 
or  deeds.  What  would  have  been,  must  be,  life  with  no  such 
friend !  What  a  boon  from  heaven,  at  one's  right  hand  to  have 
such  true  and  trusty  sympathy,  tender  as  woman's,  yet  sturdily 
strong  in  intellect  and  righteous  in  character  to  sustain  and 
share,  with  unbending  spirit,  the  projects,  studies,  aspirations, 
yea,  indignations,  which  the  problems  of  life  force  upon  every 
stirring  mind !  How  lighter  lie  the  burdens  of  care,  of  deep- 
moving  mediations,  when  there  is  a  yoke-fellow  in  trusty  inter- 
course, to  share,  with  responsive  counsel !  Earth  can  proffer,  be- 
vond  the  bounds  of  domestic  bliss,  no  lx»tter  iov !  If  by  and  bye 
such  ties  are  renewable,  the  mortal  stroke  knocks  indeed,  at  the 
door  of  happiness  and  heaven. 

BOYHOOD. 

Bryant  was  born  among  tlie  rocky  ridges  of  the  Green  moun^ 
tain  state,  at  Milton  in  Chittenden  county. 
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DEAN  OF  THE  LAW  SCHOOL. 

Early  in  1889  President  Chamberlin  was  seeking  a  dean  for 
the  college  of  law.  Applying  to  me  to  take  the  post,  I  pointed  to 
Bryant  as  a  prize.  Senator  Spooner,  who  intimately  knew  his 
fitness,  cordially  joined  in  effective  commendation;  and  when 
the  General  came  home  on  the  first  of  May,  the  crowning  work 
of  his  life  stood  assigned  to  him.  His  labor  of  preparation  be- 
gan at  once;  his  instructional  service  with  the  oj)ening  of  the 
university  in  the  autumn  of  1889.  Fourteen  years  of  unbroken 
continuity  followed;  how  ardent,  severe  and  self-sacrificing  few 
beyond  his  household  circle  entirely  realized.  I  sometimes  ad- 
monished him  that  his  application  was  excessive,  but  with  small 
effect.  His  devotion  was  not  simply  conscientious;  he  burned 
with  appreciation  of  the  high  duty  his  position  demanded  for 
usefulness  to  the  university  and  to  the  profession.  He  saw  its 
possible  value  to  others  far  beyond  a  gratification  of  personal 
ambition,  to  be  worthy  in  it,  indeed,  was  all  his  ambition,  deeply 
feeling  it  to  offer  his  last  and  noblest  life  performance.  And  he 
felt  the  due  measure,  and  chiefest  means,  to  success  in  it,  was 
assiduous,  untiring  industry,  to  work  with  all  his  might  to  make 
avail  of  the  utmost  limit  of  his  talents.  He  never  paused  to 
inquire  what  might  be  demanded  of  him,  what  would  be  taken 
as  satisfactory  by  the  governing  authorities.  The  simple  ques- 
tion was.  How  can  I  do  more  to  promote  the  good  end  ? 

HE  WAS  TIRELESS  AND  UNSELFISH. 

•  This  fervor  of  spirit  was  well  illustrated  in  his  assumption 
of  a  class  at  the  capitol.  It  happened  that  there  were  many 
ambitious  vouths  in  the  state's  clerical  service  who  desired  in- 
struction  in  the  law  but  were  denied  by  their  employment  attend- 
ance by  day  upon  the  lectures  of  the  college  of  law.  One  of  them, 
W.  F.  Dockery,  now  resident  in  St.  Louis,  may  tell  the  story : 

"In  the  fall  of  1891  some  fifteen  of  the  employes  about  the 
state  capitol,  I  being  one,  resolved  to  read  law.  Our  duties  made 
it  impossible  to  attend  lectures  on  the  hill.  Plans  to  secure  the 
services  of  various  lawyers  and  judges  in  the  city  to  direct  us  in 
our  work  were  suggested.  After  investigating,  our  committee 
reported  the  outlook  for  getting  us  on  a  working  basis  as  dis- 
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couraging.  Fiuiilly,  the  eoniraitiee  wniifd  on  Dean  Bryant  for 
suggi'stions  ou  ways  and  mt-ans,  uot  for  a  moment  expecting  hifi 
serviceB,  Without  a  moment's  hesitation  or  apparent  thought  of 
the  additional  lahors  he  was  aseumiag,  he  said,  'Go  baek  and  tell 
tho  boys  I  will  see  them  through  myself.'  We  were  jubilant ;  the 
way  to  the  honors  and  emoluments  of  the  legal  profession  seemed 
cleared  of  all  ohstaeles.  Daily  for  two  years  he  met  ue  at  the 
capitol,  and  helped  us  over  the  hard  places  of  the  law.  Often  he 
was  well  nigh  exhausted  with  tJie  burden  of  tlie  day.  but  tliere 
was  always  that  gi'uial  smile  and  that  kindly  light  in  the  eye 
which,  with  the  youngster,  never  fails  to  put  discouragement  lo 
flight  As  for  remuueration,  lie  would  have  none  of  it.  'The 
pleasure  it  gives  me  to  be  able  to  help  you  up  the  first  few  rounds 
of  a  great  profetision  is  worth  more  than  gold  and  silver  to  me." 
was  his  reply."  And  Mr.  Docken,-  with  other  comment,  well  atid  : 
'Not  the  least  of  tlie  benefits  we  got  out  of  our  law  course  was 
the  opportunity  of  knowing  so  Bunny  and  lovable  a  personality." 
The  story  is  characteristic.  Appeal  to  his  generous  enthu- 
siasm was  never  vain.  The  auxiliary  service  so  inaugurated  he 
continued  lon^.  It  severely  wore  upon  nervous  ener^'.  He 
pursued  it  with  doubtful  wisdom,  sacrificing  hours  demanded 
by  nature  for  vital  reparation;  and  was  compelled  at  last  to 
yield.    But  that  was  Bryaut — striving  t"  exhaustion. 

woNonors  is  RVMi'-VTiiy. 

Hifi  sym|)alhy  with  young  men  was  exquisitely  keen  and 
lender,  He  warmed  with  admiration  and  pride  lo  all  whose  apti- 
tude and  progress  gave  promise;  lo  those  of  good  parts  but  sl6w 
eumprehenaion  he  was  patient,  inventive  of  suggestion,  fertile  in 
illustration,  inspiring,  and  to  tlieni  naturally  weakest  yet  sin- 
rerely  AuibitJous  of  learning,  he  was  considerate  and  untiring 
in  hiii  ffTorta  to  aid. 

Another  writes:  "I  was  working  my  way  through  tlie  law 
school,  had  a  position  down  town  paying  a  small  amount  moulh- 
!v.  At  the  beginning  of  the  second  year  I  had  saved  but  half  of 
flftv  dollars  tuition.  I  asked  the  dean  to  accept  half  and  wait 
for  tho  balance.  Uc  said  tlie  matter  was  beyond  his  jurisdiction. 
'But,'  he  Baid.  'come  to  ray  house  in  the  evening  and  T  will  give 
vou  mv  check  tor  fifty  dollars  and  you  can  let  me  Iiave  il  back 
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when  able/  I  had  been  a  little  nervous  during  the  interview, 
and  when  the  dear  old  man  laid  bare  his  affection  for  me  in  that 
generous  way,  the  quick  tears  sprang  and  the  rest  of  the  inter- 
view was  hurried  and  short.  I  thanked  him  as  best  I  could  and 
got  out.  I  made  other  arrangements  to  pay  the  tuition  and 
might  have  thought  the  offer  lightly  made  had  not  I  met  the 
General  in  the  hallway  two  days  later,  when  he  drew  me  to  a 
corner,  put  his  arm  across  my  shoulders,  and  said,  ^You  haven't 
been  up  to  get  that  check/  I  explained  and  he  assured  me  that 
I  must  always  feel  that  when  in  difficulties  I  could  go  to  him, 
he  was  always  ready  to  help  *his  boys." " 

That  was,  indeed,  but  simple  truth.  His  benefactions  were 
many;  nor  ever,  I  think,  did  deserving  students  lack  his  aid. 
These  contributions  sometimes  "fell  on  stony  ground,"'  but  mis- 
takes did  not  impair  the  flow  of  his  sympathy  or  help. 

GIVES   UP  VACATION. 

Another  form  of  its  manifestation  was  the  surrender  of  vaca- 
tion rest  in  aid  of  some  behind  in  work,  or  who,  from  necessity, 
sought  graduation  in  less  than  the  prescribed  time. 

An  instance  from  one  such :  "During  the  summer  vacation  of 
1890,  I,  with  fourteen  other  law  students,  put  in  three  months 
with  Dean  Bryant  at  his  residence,  receiving  private  instruction, 
so  that  we  might  pass  the  examination  for  advancement  to  the 
senior  class  the  following  year.  Of  course  we  all  expected  to  pay 
for  his  time  and  trouble,  but  he  absolutt^ly  refused  any  compen- 
sation, saying:  ^I  was  a  poor  boy  once  and  know  how  hard  it  is 
to  get  started  in  life.'  So  we  all  chij)ped  in  and  bought  him  a 
revolving  bookcase,  which,  by  the  way,  he  was  badly  in  need  of, 
and  arranged  to  have  it  deliverd  during  our  last  recitation  at 
his  house.  It  was  brought  in  and  presented  by  one  of  the  boys 
and  I  shall  never  forget  the  scene.  Tears  trickled  down  General 
Bryant's  cheeks  and  he  was  so  overcome  by  emotion  that  he  was 
unable  to  respond  without  considerable  effort.  I  am  sure  Dean 
Bryant  prized  this  small  token  from  the  boys  more  than  he  would 
a  monev  consideration  for  his  services." 

NEVER  AN  UNJUST  PENNY. 

In  all  the  intercourse  of  his  vears  with  fellow  men  outside  it, 
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if  he  left  one  enmity  to  upraid  his  memory,  it  was  in  a  sconn- 
drel's  heart.  For  so  upright  and  unexacting  was  he  in  all  his 
dealings  that,  i^hatsoever  he  received  of  possessions,  of  happi- 
ness, of  good  fame  and  honor,  came  always  short  of  his  true 
deserving.  I  dare  affirm  with  no  shade  of  doubt  that  never  in  all 
his  days  did  he  acquire  an  unjust  penny,  do  an  unworthy  deed, 
receive  award  of  merit  not  entirely  his  due.  If,  in  any  error  of 
judgment,  any  slip  of  haste,  he  mistakenly  dropped  a  word  of 
harm,  quick  atonement  followed  its  discovery. 

I  have  recounted  as  his  shining  achievement  of  what  men  call 
greatness:  no  lustrous  triumph  in  advocacy  at  the  bar;  no 
supremacy  in  the  state,  no  preeminence  in  arms,  no  wondrous 
writing.  But  it  may  be  truly  said,  if  all  men  were  as  he,  the 
greatness  of  any  would  be  little  needed.  Among  such  a  people 
peace  and  kindness  would  discard  necessity  of  warriors,  states- 
men, courts,  officials,  requisite  now  to  master  passion,  fraud  and 
wrong.  Yet  though  his  ambition  aimed  at  lower  flights,  it  led 
him  where  his  usefulness  to  fellow  men  attained  to  the  best  per- 
formances his  gifts  from  nature  enabled.  Could  he  render  better 
account  for  the  talent  given  by  the  master?  A  sweeter  soul  of 
human  kindness,  gentleness,  devotion  and  good  will,  a  spirit  of 
higher  rectitude  and  purity,  the  angel  of  death  has  rarely  ush- 
ered to  the  realms  above.  If  amidst  the  greedy  strifes  of  earth, 
it  may  not  be  here  a  treasure  of  enduring  memory,  let  us  rejoice 
in  the  faith  which  assures  him  an  .eternity  of  recognition  in 
heaven. 


DANGER  IN  SHIPPING  CANS. 

(Notes  of  experiments  made  at  the  Cold  Spring  Harbor 
Hatcherv  of  the  Xew  York  Forest  and  Game  Commission.) 

BY  M.  C.  MARSH,  U.  S.  BUREAU  OF  FISHERIES. 

Fish  culturists  and  hatchery  men  generally  may  be  interested 
in  the  following  brief  summary  of  experiments  made  at  the  Cold 
Spring  Harbor  station  of  the  New  York  State  Commission,  with 
galvanized  iron  and  brook  trout.  I  do  not  know  that  fish  cultur- 
ists have  regarded  this  material  as  perfectly  harmless  but  I  believe 
it  is  more  injurious  than  is  generally  supposed.  I  began  \idth 
McDonald  hatching  jars  using  only  two  fry  to  the  jar,  and  spring 
water  at  about  61  d^rees  F.,  keeping  the  water  cool  by  standing 
the  jars  in  cold  running  water.  There  was  no  change  of  water 
within  the  jar  during  the  experiment.  In  the  first  trial  288 
square  inches  of  galvanized  iron  strips  were  placed  in  the  jar  and 
the  fry  were  killed  within  fifteen  hours.  In  the  second  trial  144 
square  inches  killed  them  within  twelve  hours.  In  the  latter  case 
the  area  of  galvanized  iron  exposed  to  the  water  was  much  less 
than  would  be  the  case  were  the  jar  made  of  or  lined  with  this 
material.  Under  the  same  conditions  but  without  the  galvanized 
iron  two  fry  will  live  for  days  in  one  of  these  jars. 

I  next  tried  galvanized  iron  transportation  cans.  In  general 
the  result  is  about  the  same.  Frv  are  killed  within  within  nine  to 
twelve  hours  in  such  cans  when  the  inside  surface  is  unpainted  or 
unprotected  in  any  way,  and  the  water  stands.  It  did  not  make 
much  difference  how  much  water  the  can  contained.  In  these 
cases  only  a  few  fry  were  used  so  that  the  water  did  not  require 
artificial  aeration  during  the  experiment.  A  similar  can  coated 
with  tar  inside,  but  with  the  other  conditions  the  same  would 
hold  the  frj'  \iithout  loss,  for  the  given  time.  The  cans  used, 
save  in  one  case,  were  new,  but  had  been  thoroughly  washed  with 
water.  In  the  one  old  can  the  fry  lived  somewhat  longer,  two 
of  four  fry  dying  within  twelve  hours  and  two  within  twenty- 
one  hours. 

One  trial  was  made  with  300  fry  in  a  can  with  three  gallons 
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of  water,  which  was  aerated  with  a  dipper  every  quarter  of  an 
hour.  The  temperature  of  the  water  was  kept  between  57  de- 
grees P.  ami  59  dejfrees  F.  After  five  hours  twentj^-one  fry  had 
iimruuib<'d,  the  others  wi?ro  showing  distress,  and  the  experiment 
was  abaiidoued  in  order  to  save  the  fr)'.  A  can  painted  on  the 
inside  was  carried  as  a  control  during  this  experimeut,  under 
exactly  the  same  conditions  and  of  its  300  fry  only  two  were  dead 
at  the  end  of  five  hours, 

t  think  one  may  confidently  say  that  galvanized  iron  is  dan- 
gerous for  brook  trout  fri-  and  that  therefore  galvanized  iron 
containers  unless  coated  in  some  way,  are  to  he  avoided  if  the 
fry  are  lo  be  held  long  in  them.  Of  course  if  there  is  a  flow  of 
water  the  poisonous  agent  will  not  become  concentrated  enough 
to  do  harm,  but  if  the  wafer  stands  in  contact  with  the  metal 
Bomotliing  goes  in  solution  anti  liecomes  strong  enough  after  sev- 
eral hours,  more  or  less,  to  kill  brook  trout  fry  and  perhaps  other 
Bpeeies.  I  suppose  that  it  is  the  zinc  of  the  galvanizing  process 
which  comes  off.  Various  conditions  probably  may  modify  the 
toxicity,  as  for  instance  different  waters  would  probably  dis- 
solve the  metal  differently,  and  different  galvanizing  processes 
may  perhaps  give  different  results. 

I  imagine  that  fish  culturists  in  transporting  have  lost  fry 
and  possibly  larger  fish  from  this  cause,  perhaps  without  dis- 
covering the  real  trouble.  Often  on  short  trips  no  trouble  may 
come  and  no  doubt  the  conditions  sometimes  juTmit  without 
harm  a  longer  exposure  than  proved  fatal  in  tlie  few  observa- 
tions I  have  made.  Mori-ovcr  fry  may  gradually  become  accu«- 
lomi-d  to  wnter  containing  zinc.  Some  of  the  above  experiments 
were  recently  repeated  at  the  St.  Louis  Exposition  and  the  re- 
sults showed  a  much  lesa  inj\irious  effect  for  the  galvanized  iron. 
But  Mk'  fry  used  were  token  from  the  water  in  which  zinc  had 
kvn  slowly  ueeumulating,  and  anll!ysi^  showiil  it  had  ifikcn  up 
appreciable  quantities  of  the  zine. 


FISH  AND  GAME  DEPARTMENT  OF  THE  UNIVER- 
SAL  EXPOSITION  AT  ST.  LOUIS 

BY  TARLETON  II.  BEAX. 

The  indoor  exhibits  of  the  Department  of  Fish  and  Game  are 
combined  under  the  same  roof  with  those  of  the  Forestry  De- 
partment because  of  the  intimate  relationship  between  the  forests 
and  the  waters.  This  building,  known  as  the  Forestry,  Fish  and 
Game  Palace,  is  300  feet  wide  and  600  feet  long,  containing 
about  four  acres  of  gross  space.  It  is  well  filled  with  exhibits 
coming  within  the  classification  of  the  Forestry  and  Fish  and 
Game  Departments  in  nearly  equal  portions.  As  the  amount  of 
space  applied  for  in  these  two  departments,  however,  up  to  the 
middle  of  July,  1904,  is  353,451  square  feet,  and  the  net  exhibit 
space  in  the  Palace  is  scarcely  more  than  105,000  square  feet,  it 
would  be  surmised  that  the  displays  now  installed  represent 
careful  selection. 

This  eagerness  to  participate  in  the  competition  for  awards 
at  the  World's  Fair  at  St.  Louis  was  characteristic  in  all  the 
departments.  It  has  probably  never  been  surpassed  at  any  other 
Universal  Exposition. 

In  the  Fish  and  Game  Department  there  are  exhibits  from" 
twenty-four  foreign  countries  in  the  competitive  class,  besides 
those  coming  from  Alaska,  the  Philippines,  the  United  States 
Bureau  of  Fisheries,  and  the  United  States  Zoological  Park.  The 
following  countries  are  included  in  this  catagory:  Argentine, 
Austria,  Belgium,  Brazil,  Canada,  Ceylon,  China,  Cuba,  Costa 
Rica,  Egypt,  France,  Germany,  German  E,  Africa,  Great  Britain, 
Guatemala,  Hayti,  Honduras,  Japan,  Mexico,  Xew  Zealand, 
Nicaragua,  Peru,  Portugal,  Porto  Rico,  Siam  and  Venezuela. 
The  following  states  have  contributed  to  this  department:  Ar- 
kanas,  California,  Colorado,  Connecticut,  Kentucky,  Louisiana, 
Minnesota,  Mississippi,  Missouri,  Montana,  New  Jersey,  New 
York,  North  Carolina,  Oregon,  Pennsylvania,  Rhode  Island, 
Virginia  and  Washington. 

Minnesota,   Missouri,   New  Jersev  and   Pennsvlvania   have 
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f\'ui\}[&y»  i)f  living  Hnimalw;  with  tlie  oxception  of  MiKcouri  these 
I'xliibilo  nrc  oonfinod  to  fixlieH  nnd  other  aquatic  forme.  Missouri 
htw  II  Irni'l  of  moiv  tlinn  two  bctob  wi;st  of  the  Forestry  building 
on  which  in  locatwi  aii  artifidnl  lake,  200  feet  long  and  50  feet 
wide,  nruijud  which  are  installed  enclosures  for  deer,  black  bear, 
bcnviir,  wild  cat,  puma,  uoyoU',  grey  wolf,  nil  fox  and  grey  fox, 
h\  connection  wilh  tliiri  outdoor  Bpaoe  a  small  huntinfr  lodge  has 
lavn  odtHblishcd  in  which  are  to  be  found  a  library  of  literature 
n'lating  lo  hunting  and  lishing,  game  trophies,  hunting  and  6sh- 
ing  implcnicnlH,  and  other  n-inindcrs  of  outdoor  sports, 

Canatla  has  six  live  i)eaver  in  a  pool.  These  animals  have 
made  themsclvcw  entirely  at  home  from  the  iirst  and  have  been 
on  unfailing  sourci'  of  attraction  to  vitiitors.  Oregon  has  brought 
Home  living  MongoUnii  pheasants  of  the  species  successfully  in- 
Iroduced  into  that  slate  some  years  ago,  Colorado  has  a  three 
months  old  black  btwr  cub  which  at  present  is  kept  outdoors  in 
the  recervntion  fop  Missouri.  New  Jereey  occupies  the  great 
swampy  jwol  in  tlie  wnier  of  the  building  for  large  game  and 
food  fishes  of  the  Atlantic  coast.  The  complete  stocking  of  the 
aqiiariii  has  liirti  dofiTrtfl  on  a^i-ount  of  the  delay  in  supplying 
I'ohl  water  for  tmuL,  salmon,  pikeperch,  small  mouth  bass  and 
other  stiecies  which  will  not  live  in  water  of  tlie  ordinary  sum- 
mer li'ui|>(.'ratun)  of  this  region.  Wosliingtou  has  hatched  eggs 
of  \\\v  »((vl-head  trout  *nii  now  has  a  supply  of  these  eggs  in 
slorago  awaiting  tlie  inlntduction  of  tfat-  cold  water  system. 

Tlu'  wild  game  of  the  wwld  is  well  ivpresrnted  also  by  t«ii- 
tlermy,  skins,  furs,  animal  pro«)»ct;s  and  illustrations.  A  single 
exhibit  of  furs,  mounted  and  uumounteU  nigs,  skins,  gmme 
trophim.  animal  traps,  etc..  octnipics  a  space  SO  feet  h>ng  and  30 
feirl  iWp.  In  th<-  exhibit  of  Ntw  Zealand  ts  a  fine  collection  of 
the  tiiNwls  vt  nsl  'Atvs  and  fallow  iloer,  besides  the  mounted  skins 
of  the  lm>wu  irout  of  Europe  and  ibe  rainbow  trout  of  Califor- 
nia, all  of  which  animab  hare  been  successfully  intiodaoed  in 
New  /•'■land  within  the  U^  thirty  ymnv  Among  the  finest 
uf  lb«'  illoslratinos  are  Ibe  fiasU^fai  ptrUuB  of  wild  ife^  ukm 
at  nt|tht  in  the  viltU  of  lUdugui  Imt  Iloo.  Gtargt  Shnw,  3rL 
of  l^tt»l>ufx•  the  animal  paintinge  of  Alnander  Pope  of  Bietam. 
(be  l«xid«rniy  of  H.  U  Rand  -t  Wnmster.  the  batUrrflr  tnooBtB 
nf  r.  B.  Kikrr  «t  New  York,  the  splendid  i«ri>tc  of  ladtaa  im- 
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plements  shown  by  Mr.  Miller  of  Elgin,  111.  The  game  trophies 
exhibited  by  Canada,  Great  Britain,  Germany,  Ceylon,  Egypt, 
Venezuela,  German  East  Africa,  South  Africa,  Guatemala  and 
Mexico  are  especially  noteworthy,  while  the  states  of  Oregon, 
California,  Washington,  Wisconsin,  Pennsylvania,  New  York, 
Minnesota,  North  Carolina,  Louisiana,  Mississippi,  Rhode 
Island,  New  Jersey,  Colorado,  Montana  and  Virginia  contribute 
materially  to  the  pleasure  and  information  of  visitors. 

New  Zealand  demonstrates  effectively  what  can  be  done  by 
intelligent  effort  on  the  part  of  acclimatization  societies  and 
governments  when  they  undertake  to  increase  the  fauna  of  the 
country  suitable  for  certain  forms  of  animal  life.  The  intro- 
duced fish  as  well  as  the  deer  and  other  mammals  have  prospered 
beyond  all  expectation. 

In  the  hunting  equipment  the  department  is  unusually 
strong.  The  development  of  the  modern  breech-loading  gun 
from  the  primitive  bow-gun  through  all  the  various  steps  of  the 
wheellock,  matchlock,  hammer  gun  and  hammerless,  is  well 
shown  by  the  United  States  Cartridge  Company  in  one  of  the 
best  collections  of  arms  to  be  found  in  the  United  States.  The 
Winchester  Repeating  Arms  Company  has  established  a  shot- 
proof  house  west  of  the  Forestry  building  at  which  to  test  the  ac- 
curacy of  the  Winchester  rifles.  This  is  open  to  the  public  for 
inspection  although  no  shooting  is  done  except  by  experts  em- 
ployed by  the  exhibitor.  Demonstrations  are  given  twice  daily, 
one  in  the  forenoon  and  one  in  the  afternoon. 

Foreign  countries  have  also  played  an  important  part  in 
this  group  of  exhibits.  The  gun  exhibits  of  Belgium,  France, 
Germany,  Egypt,  Great  Britain  and  other  foreign  countries  are 
remarkably  full  and  satisfactory.  Great  Britain,  for  example, 
has  displays  from  ten  of  the  leading  gunmakeys  of  the  United 
Kingdom,  while  Belgium  and  France  have  fully  as  many  or 
more  contributing  firms,  and  Egypt  has  sent  a  collection  of  her 
native  weapons  of  warfare  and  the  chase.  The  South  African 
collection  is  not  now  a  part  of  the  competitive  exhibit  but  is  dis- 
played in  the  Anglo-Boer  war  concession  in  a  separate  museum. 

Fishing  tackle  and  other  appliances  for  angling  and  commer- 
cial fishery  are  very  well  represented  by  exhibits  from  several 
foreign  countries  as  well  as  from  the  best  known  manufacturers 
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n(  the  Unitcil  States.  Japan,  as  usual,  has  a  very  complete 
hiJiil  ill  this  group.  The  fishery  products  have  not  Ixvn  placed 
in  the  Palace  of  Forestry  and  Finh  and  Game  iiuless  aeconi 
paiiicd  by  models  showing  the  methmls  of  preparation.  One  of 
lh(t  most  inslructive  live  exhibits  of  this  kind  is  the  illustration 
of  the  Alafikan  salmon  rountr>'  and  of  the  methods  of  preparing 
salmon  shown  by  the  Alanka  Packers'  Association , of  San  Fran- 
cisco, Tliis  includes  a  waterfall  and  series  of  cascades  and  pools 
with  mountain  and  lake  in  the  background  and  a  painted  repre- 
sentalion  of  a  cannery  Imildiug,  boats  and  vessels',  together  with 
log  cabins,  a  miniature  cannery  reproducing  every  detail  of  the 
work  and  »iniple£  of  the  prescn'ed  salmon,  logelher  with  salads 
which  are  distributwl  to  visitors  at  certain  times  during  the  day. 

The  apparatus  of  modem  fish  culture  is  shown  by  Japan. 
Pennsylvania  ami  Washington,  Oreat  Britain  has  a  splendid 
collection  of  the  results  of  deep  sea  inveetigation  from  the  Ma- 
rine Biological  Lftlioratory  of  Liverpool. 

Pennsylvania's  display  includes  a  little  waterfall  running 
through  a  cement  canal  into  a  great  pool  which  contains  big  fish. 
It  lias  also  ^^  aqnaria  for  food  and  game  fishes  of  the  state. 
Missouri's  tanks  are  arranged  in  a  sort  of  grotto.  Minnesota 
also  has  a  grotto  with  fifteen  large  tanks  arranged  on  the  two 
sides  of  a  fiftTOn-foot  aisle. 

The  Forestry  anil  Fish  and  Game  Palace  is  characterized  by 
its  central  nave  and  its  ends  which  are  85  feet  wide.  This  feat^ 
nrc  gives  opportunity  for  c-onvenient  arrangement  of  exhibits 
and  has  been  fully  uliliKcti  in  the  work  of  installation.  The 
lighting  and  ventilation  are  exceUent  and  the  presence  and 
sound  of  falling  water  ado  a  charm  which  is  not  easily  forgotten. 
The  standard  of  installation  is  very  high,  excelling  anything  of 
the  kind  within  ,lhc  writer's  exposition  experience.  The  popu- 
larity of  the  palace  is  well  attested  by  the  fact  that  it  is  always 
crowded  wheji  the  attendance  in  the  grounds  is  large.  This  is 
shown  by  the  record  of  July  4,  1904,  when  the  register  of  the 
California  exhibit  rtveived  1.540  names  of  visitors.  The  wide 
aiiiles  of  the  building  were  completely  filleii  so  that  it  was  almost 
im|Kissihle  to  stem  the  passing  throng.  Representatives  of  many 
foreign  countries  have  expressed  their  approval  of  the  character 
and  installation  of  the  exhibits  and  the  general  opinion  freely 
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expressed  proves  that  the  association  of  exhibits  related  to  the 
forests  and  the  waters  is  attractive  to  the  public  and  furnishes 
ample  opportunities  for  recreation  and  study. 

It  is  unfortunate  that  the  component  parts  of  such  exhibits 
should,  for  anv  reason,  be  widelv  scattered  over  the  enormous 
area  occupied  by  exhibit  structures.  It  would  have  been  far 
better  if  all  the  exhibits  coming  within  the  classification  of  the 
Fish  and  Game  Department  had  been  assembled  together;  the 
opportunity  for  comparison  and  study  would  have  been  greatly 
enlarged.  It  would  indeed  be  far  better  if  the  various  depart- 
ments of  the  United  States  government  should  join  with  their 
fellow  countrymen  and  with  the  people  of  foreign  countries  in 
friendly  competition;  in  no  other  way  can  the  lesson  of  super- 
iority be  grasped  at  a  glance,  and  in  no  other  way  will  the  pro- 
gress of  nations  be  best  promoted. 

The  Universal  Exposition  at  St.  Louis  is  in  the  judgment  of 
persons  best  prepared  to  decide,  the  finest  exhibition  of  the  pres- 
ent condition  of  the  world's  progress  that  has  ever  been  seen. 
What  is  true  of  the  Forestry  and  Fish  and  Game  Departments 
is  equally  true  of  all  other  departments  of  this  exposition — the 
materials  exhibited  and  the  standard  of  installation  are  higher 
than  at  any  Universal  Exposition  which  has  gone  before.  This 
is  the  deliberate  opinion  of  exposition  experts  of  all  countries, 
and  it  will  be  confirmed  by  the  unanimous  verdict  of  intellig<*nt 
visitors. 


NOTES  ON  STURGEON  CULTURE  IN  VERMONT.' 


Thi'  spawning  season  of  ihc  sturgeon  in  the  Missisquoi,  lia- 
moillf  and  Wiuoosld  rivers — ali  Vormont  tribularies  to  I^ike 
Chaniplaiu — is  from  the  first  of  May  to  the  middle  of  June,  at 
leajit  the  main  run  of  these  fish  appear  in  tlie  above  mentioned 
rivers  between  these  dates.    In  his  report  for  1901,  Mr.  Living- 
ston Stone,  referring  to  the  sturgeon  of  this  lake,  says:    "'They 
are  doubtlew  spawning  somewhere  all  summer,"  and  this 
the  opinion  of  many  of  the  Cliamptain   fishermen,  who  have  * 
stated  to  me  that  late  in  Ihe  fall  they  have  caught  female  stur-  j 
geon  from  whifh  the  eggs  flowed  as  freely  as  they  do  in  mid-^ 
stiiiimcir  and  earlier.     So  far  &»  the  propagation  of  this  fish  i 
eoncerned,  however,  I  think  that  the  above  dates  may  be  considTJ 
ered  as  marking  the  time  limits  of  their  spawning  period. 

Their  first  appearance  in  the  rivers  is  so  smMen,  and  thei 
stay  on  the  spawning  beds  so  short — three  or  four  days, 
being  apparently  sufficient  for  the  deposit  of  their  eggs — that 
every  preparation  to  handle  them  must  be  made  in  due  season. 

The  past  spring  it  was  ilecided  that  this  work— after  a  lapse 
of  three  years — should  again  l>e  prosi-catal  in  Vermont  by  the 
TJnitetl  Slales  Bureau  of  Fisheries.  Upon  the  completion  of 
tlie  |)ike  iierch  operations,  therefore,  arrangements  were  imme- 
diately begun  for  the  collection  of  sturgi-on  eggs  in  both  the 
Missisquoi  and  Lamoille  rivers,  and  parties  owning  the  neces- 
sary equipment  were  employed  to  do  the  fishing.  Nets  were 
o|>erated  in  the  Missisquoi  and  at  various  points  in  the  hay  of  the 
same  name,  night  and  day  from  May  5th  to  27th;  but  during 
this  period  only  three  sturgvon  were  captured,  while  in  Uie  same 
river  and  using  this  method  of  fishing  Mr,  Stone  three  years 
liefore  had  secured  upward  of  thirty  fish.  The  three  taken 
Ihis  ye&T — a  large  female  which  had  already  8paw^^ed,  or  which 
was  very  green,  and  two  males — wi-re  liljerated  after  being  held 
for  ten  days. 

At  the  month  of  the  Lamoille  river  a  number  of  nets  were 
act  on  May  7lli,  and  fishing  was  regularly  continued  in  various 
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localities  in  the  river  and  in  Malletts  bay  until  the  26th,  during 
which  time  four  males  and  two  females  were  secured.  These 
were  held  in  crates  until  the  29th,  upon  which  day  the  entire  lot 
was  liberated,  the  females  showing  no  nearer  approach  to  spawn- 
ing than  when  captured.  A  heavy  rainfall  on  May  24th  caused  a 
rapid  rise  in  the  river,  and  on  the  following  day  the  nets  were 
parted  in  midstream  by  the  force  of  the  current.  It  was  thought 
that  this  high  water  would  bring  a  run  of  fish  into  the  river, 
and,  as  it  was  impossible  to  intercept  them  by  means  of  the  nets, 
work  was  discontinued  at  this  point  and  the  necessary  equip- 
ment, etc.,  was  transferred  four  miles  up  the  river  to  what  is 
known  as  "Sturgeon  Hole,"  at  West  Milton,  where  Mr.  Stone 
had  taken  these  fish  in  large  quantities  three  years  before.  Here 
a  man  experienced  in  the  "hooking  up"  method  of  capturing 
sturgeon  was  employed.  Sturgeon  Hole  is  a  natural  channel,  or 
break,  in  the  rocks  forming  the  bed  of  the  river  just  at  the  foot 
of  the  falls,  above  the  village  of  West  Milton.  The  spawning 
fish  lie  in  this  hole,  which  is  forty  feet  deep,  and  it  is  impossi- 
ble to  take  them  by  any  other  method  than  this  'booking  up," 
as  it  is  locally  termed.  The  equipment  used  consists  of  a  heavy 
hand  line,  a  two-pound  sinker,  six  or  eight  extra  large  fish  hooks, 
and  a  strong  pole  eight  feet  long  and  about  two  and  a  half  inches 
in  diameter  at  the  butt.  The  hooks  are  fastened  together  back  to 
back,  anchor-shape,  and  then  attached  to  the  line  at  distances 
of  eight  inches,  the  lowest  pair  being  about  this  same  distance 
from  the  sinker. 

The  boat  in  which  the  fisherman  stands  having  been  anchored 
to  the  rocks  at  a  suitable  point,  the  weighted  line  is  cast  into  the 
s\i4f t  water  at  the  upper  end  of  the  hole,  and  as  soon  as  it  touches 
the  bottom  the  hooking-up  is  begun.  This  is  nothing  more  than 
a  succession  of  yanks,  continued  while  the  sinker  is  being  carried 
by  the  current  along  the  length  of  the  channel  some  seventy-five 
feet,  with  the  object  of  forcing  one  of  the  hooks  into  a  sturgeon's 
body.  This  method  sounds  extremely  barbarous,  and  it  was 
anticipated  that  the  fish  would  be  badly  torn.  As  a  matter  of 
fact,  however,  of  the  fifteen  sturgeon  so  taken,  thirteen  were 
hooked  in  the  under  side  of  the  caudal  peduncle,  and  the  others 
in  the  thick  portion  of  some  one  of  the  fins.  Owing  to  the  great 
toughness  of  the  sturgeon's  skin,  the  wounds  inflicted  seemed  of 
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littlf  consequence,  anil  the  fish  were  none  the  worse,  so  far  at- 
could  be  eeeu.  wlien  the_v  were  liberated  from  tJie  pens  three  to 
SIX  days  later. 

,  Of  the  wturj^eoiiB  captured  in  tliJs  manner,  ten  were  males 
Avemgiiijir  about  thirty-five  pounds,  and  the  other  live  were 
females  of  85,  100,  ]2o.  140  and  150  ]>onnds — L-stimated  wcijjhis. 

As  it  was  known  lliat  the  eggs  are  thrown  by  the  ripe  female 
sturgeon  as  soon  as  she  is  lifted  from  the  water,  a  suitable  plug 
was  designoil  ami  fastened  to  the  fish  as  soon  as  captured.  This 
gave  very  good  satisfaction.  It  consisted  of  an  ordinary  rubber 
nipple:  a  piece  of  heavy  belting  leather  six  inches  long,  four 
and  a  half  inches  wide  at  the  broad  end  and  tapering  to  two 
inches  with  rounded  comers;  and  a  piece  of  elastic  suspender- 
"webbing  two  inches  wide  and  of  suitable  length.  The  large  end 
of  the  nipple  is  sewed,  in  an  upright  position,  in  the  center  of 
the  widt«.t  part  of  the  piece  of  leather  and  forms  the  plug.  Two 
slits,  a  quarter  of  an  inch  apart  are  eut  on  each  side  of  the  nip- 
|»le,  and  under  the  strips  of  leather  thus  formed  is  drawn  the 
webbing  which  is  jMssed  around  the  bmly  of  the  fish  to  hold  the 
plug  in  jKi.sition.  an  ordinary  adjustable  suspender  buckle  being  * 
used  in  connection  with  Ibis  girdle.  The  smaller  end  of  the 
leather  back  is  held  well  forward  by  means  of  a  soft  laid  linen 
tliread,  which  is  tied  around  the  sturgeon's  body  just  alii'ad  of  the 
ventral  fins.  This  is  to  prevent  the  jdug  from  slipping  liack 
toward  the  tail,  which  it  would  otiierwise  do  owing  to  the  taper- 
ing of  Ihe  iiody. 

It  was  our  good  fortune  this  yvar  not  to  secure  a  female  that 
was  ri|K.'  at  the  time  of  capture,  but  had  we  done  this  it  would 
have  been  ne<*sfiar>-  to  plug  Ihe  vent  temimrarily  with  a  piece  of 
cloth,  as  the  rubber  plug  could  only  be  inserted  to  advantage 
when  the  fish  is  in  a  straight  jacket. 

fn  the  morning  of  May  2i)th  it  was  discovered  that  one  of 
the  large  females  had  rnbbed  off  the  plug,  and  had  ejected  the 
larger  portion  of  her  *^gs,  ( Note:  TafM?  instead  of  linen  thread 
used,  etc.).  She  was  immediately  placed  in  a  straight  jacket 
and  the  balance  of  her  eggs  secured.  These  were  miltiKl  and 
allowed  to  stand  in  the  bucket,  in  the  milt,  for  .10  minutes,  when 
they  were  washed  up  and  a  stream  of  running  water  from  a  near- 
bv  brook  flowed  over  lliem.      In  the  afternoon  of  the  same  dav 
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it  was  found  that  these  eggs  were  covered  with  very  fine  sand,  and 
they  were  therefore  placed  in  floating  boxes  anchored  in  the 
river.  From  the  five  females  on  hand  1,500,000  eggs  were  se- 
cured, and  the  entire  lot  was  held  in  the  floating  boxes. 

During  the  first  24  hours  they  all  presented  a  fine  appear- 
ance, and,  although  in  bunches  of  varying  sizes,  it  seemed  that  a 
fair  percentage  of  them  might  be  hatched.  This  hope  was  dis- 
pelled on  the  following  morning  when  it  was  known  that  fungus 
had  already  attacked  the  entire  lot.  It  wa»  practically  impossi- 
ble to  do  anything  to  save  them,  as  they  were  like  so  many 
bunches  of  half  dried  glue.  By  June  3rd  every  egg  was  dead, 
and  they  were  all  dumped  into  the  river. 

After  handling  these  sturgeon  eggs,  it  is  almost  incredible  to 
me  that  they  can  be  permanently  separated  and  made  to  work  in 
jars,  like  pike  perch  and  whitefish  eggs,  as  was  done  by  Mr. 
Stone  in  his  work  with  the  sturgeon  several  years  ago.  A  num- 
ber of  the  ordinary  Macdonald  jars  were  on  hand  for  use  in  this 
way,  but  owing  to  the  poor  quality  and  insufficient  quantity  of 
the  only  available  water  supply  they  were  not  brought  into  ser- 
vice. The  eggs  from  one  of  the  large  sturgeon  were  stripped 
into  a  wooden  pail,  and,  after  being  thoroughly  milted,  were 
stirred  with  the  hand  continuously  for  forty  minutes.  As  long 
as  the  eggs  were  agitated  in  this  manner  they  remained  separate, 
but  when  water  was  added  and  they  were  "washed  up"  the  ex- 
pected adhesion  took  place,  and  when  allowed  to  sink  to  the  bot- 
tom of  the  bucket  thev  immediatelv  formed  into  a  mass.  This 
mass  could,  of  course,  be  broken  up  into  small  bunches,  but  many 
eggs  were  ruptured  in  the  process.  It  may  be  possible  that  could 
the  eggs  have  been  placed  directly  in  the  jars  in  the  milt,  their 
separation  might  have  been  accomplished.  This  is  one  of  the 
methods  that  it  is  hoped  can  be  tried  another  year. 

When  stripping  the  above  lot  of  eggs,  it  was  noticed  that 
when  they  flowed  over  the  sides  of  the  bucket  they  adhered  most 
tenaciously,  and  in  a  single  compact  layer.  It  was  later  found 
impossible  to  remove  these  with  a  strong  stream  of  water  from 
an  ordinary  garden  hose.  I  therefore  believe  that  as  the  eggs 
flow  from  the  fish  they  can  be  made  to  pass  over  thin  boards,  then 
milted,  and  afterwards  held  in  some  wire  mesh  receptacle  in  a 
swift  current  of  water. 
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DISCUSSION'. 

Mr.  Carter:  Before  reading  what  I  have  here  I  should  like- 
to  say  that  it  is  not  in  any  sense  a  paper  on  Sturgeon  Culture,  in 
the  ordinary  sense  of  the  word,  but  rather  a  few  notes  on  some 
work  I  have  been  doing  in  Vermont  during  the  past  spring. 

During  the  reading  of  his  paper  Mr.  Carter  said : 

I  have  here  two  pictures  of  a  ninety-pound  sturgeon  contain- 
ing eggs,  which  I  will  hand  around,  just  to  show  the  size  of  the 
fish  we  handle. 

Mr.  Titcomb:     Is  that  a  ripe  sturgeon? 

Mr.  Carter:  No.  We  concluded  after  she  was  opened  that 
she  was  within  three  or  four  days  of  being  ripe. 

Later  on  during  the  reading  of  the  paper  Mr.  Carter  said: 

We  found  that  a  linen  thread  held  the  plug  in  position  better 
than  any  other  material  that  we  had. 

(Near  the  end  of  the  paper.) 

The  floating  boxes  were  fry  carrying  baskets,  having  thin 
board  sides  and  perforated  bottoms  and  ends,  and  we  anchored 
these  in  the  river. 

(At  the  end  of  the  paper)  :  We  allowed  about  50,000  eggs 
to  the  quart. 

President:  This  paper  is  now  open  for  discussion.  Those 
that  have  Ix'en  intcR'sted  in  trying  to  collect  sturgeon's  eggs  will 
doiil)tless  have  something  to  say  on  this  matter. 

Mr.  ^I(H»han :  Pennsvlvania  has  met  with  no  success  what- 
ever  in  trying  to  hatch  sturgeon  eggs.  One  trouble  we  found 
was  in  securing  the  two  sexes.  There  has  been  an  alarming  de- 
crease in  the  numlx^r  of  sturgeon  in  our  waters,  and  for  two  years 
our  superintendents  have  endeavored  to  get  males  and  females 
in  order  that  we  might  undertake  the  work  of  propagation. 
Last  spring  they  succeeded  in  getting  several  females  but  did 
not  get  a  single  male.  Sturgeon  culture  is  a  question  that  is  in- 
teresting the  department  of  Usher ies  in  Pennsylvania  exceeding- 
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ly,  and  if  anyone  has  had  any  other  experience  we  would  like 
to  hear  it,  and  also  would  like  to  hear  from  Mr.  Stone,  who  has 
had  considerable  to  do  along  this  line. 

Mr.  Carter:  I  do  not  mean  to  infer  bv  what  I  read  that  I 
doubted  Mr.  Stone's  statement  that  he  separated  his  eggs.  I 
know  that  he  did  succeed  in  separating  them  in  jars  at  Swantan 
and  West  Milton  also,  but  it  was  impossible  for  me  to  do  so. 

Mr.  Titcomb:  I  would  like  to  have  Mr.  Stone  explain  how 
he  did  it.     He  is  our  expert  on  sturgeon,  I  believe. 

Mr.  Stone:  The  few  sturgeon  eggs  that  we  took  and  suc- 
ceeded in  hatching  we  treated  the  same  way  as  we  usually  treat 
pike-perch  eggs,  by  using  mud,  sand,  muck,  or  something  of  that 
kind ;  we  did  not  have  any  difficulty  in  separating  them  when  we 
treated  them  in  the  way  we  did  pike-perch  eggs.  In  fact  we 
had  no  trouble  with  them  whatever.  We  put  them  in  jars  and 
they  hatched  out  all  right. 

I  do  not  think  there  need  be  any  trouble  about  hatching 
sturgeon  eggs  if  you  can  get  them  impregnated.  The  trouble  is 
to  find  a  female  and  male  at  the  same  time  so  that  you  can  have 
milt  to  impregnate  the  eggs  with.  I  have  hunted  sturgeon  for 
many  years  in  Lake  Ontario,  Ijake  Champlain,  Missisquivi  river 
and  Lamoille  river  the  Delaware  river  and  Delaware  Bay,  and 
the  only  place  that  I  know  of  anywhere  in  the  country  where  you 
can  get  sturgeon  eggs  and  impregnate  them,  is  in  the  "Sturgeon 
Hole"  of  the  Lamoille  river,  that  Mr.  Carter  mentions. 

The  sturgeon  come  up  there  at  a  certain  time  in  large  num- 
bers and  continue  spawning  there  for  twenty-four  to  forty-eight 
hours ;  and  if  you  can  get  them  right  there  in  the  sturgeon  hole 
while  they  are  spawning  you  can  get  males  and  females  that  are 
both  ripe,  and  if  you  can  do  that  you  can  impregnate  the  eggs 
and  hatch  them. 

Mr.  Titcomb :  Do  you  mean  they  come  every  year  the  same 
dav? 

Mr.  Stone:  Pretty  nearly.  It  depends  upon  the  tempera- 
ture of  the  water — it  must  be  at  least  OG  degrees.  When  the 
temperature  of  the  water  rises  to  G6  degrees  the  sturgeon  will 
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come  lip.  collect  in  great  quantities  there  ami  s]>flwii,  and  both 
Bexes  cflji  be  caught  ripe  at  the  same  time. 

Mr.  llcehan :  I  would  like  to  ask  Mr.  Stone  whetlier  he  has 
ever  found  ripe  eggs  and  beld  those  eggs  in  an  attempt  to  ferti- 
lize t}icm  later,  keeping  them  for  example  all  the  way  from  one 
to  forty-eight  days. 


Mr.  Stone:     No,  all  i 


mpregnated  at  once. 


Mr.  Carter :  The  substance  stuck  to  the  eggs  so  that  I  could 
not  wash  there  up.  They  formed  a  sticky  mass  like  little  pieces 
of  half  drii.'d  glue.  They  stuck  to  the  sides  of  the  bucket,  and  to 
anything  at  all  that  was  put  in  there,  and  it  was  impossible  to 
hreak  them  apart  without  rupturing  a  great  many  eggs. 

As  to  the  time  to  look  for  the  sturgeon,  you  may  expect  them 
there  from  the  25th  of  May,  on — they  have  been  found  ripe 
until  the  middle  of  June,  I  umlerbtand,  in  the  sturgeon  hole. 
At  the  mouth  of  the  river  tliey  look  for  the  blossoming  of  the 
shad-trees  to  ileti-rmine  the  date  of  ripeness  of  tlie  fish ;  and  some 
farmers  tliink  when  the  apple-trees  are  in  blossom  the  fish  should 
be  ripe.  We  also  looked  for  a  water  temperature,  of  from  66 
degrees  to  69  ilegrees,  but  noue  of  those  conditions  seemed  to 
bring  along  the  ripe  fish.  I  latej  found  tliem  in  the  sturgeon 
hole  when  they  came  up  during  the  high  water. 

Since  taking  up  this  work  I  have  succeeded  in  securing  some 
pamphlets  from  Wafihingtou  relating  the  esperieneee  of  some 
German  fish  cullurists  in  handling  stiirgi-on  eggs,  and  they  had 
the  same  esiwriencc  that  I  did,  viz.,  that  of  having  the  eggs 
stick  badly  to  almost  anything  they  came  in  contact  with,  but  I 
believe  they  hare  been  successful  in  a  number  of  instances. 

Mr.  Jones;  I  would  like  to  inquiR-  what  the  method  of 
aieasuring  sturgeon  eggs  was  and  wheilier  or  not  tliert!  was  any 
variation  between  the  eggs  taken  from  dilTcrent  sized  fish. 

Mr.  Stone:  We  used  to  couni  the  nuriifjcr  of  the  eggs  iu  a 
tluid  i?unce  in  the  ordinary  way.  Mr.  ('arler  says  he  counted 
SiMlun  to  till'  quart, 

Tlie  eggs  used  to  vary  very  much  indeed.  Sometimes  we 
would  get  eggs  that  wen;  twice  nn  lurgi-  as  others  that  wore  taken 
and  sometimes  they  often  varied  very  considiTiilily. 


tm 
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Mr.  Worth :  Were  the  eggs  all  one  color,  or  were  there  any 
markings  on  them  ? 

Mr.  Stone:  They  seemed  to  be  all  alike,  but  they  are  very 
much  marked  you  know.     They  have  very  curious  markings. 

Mr.  Worth:  I  never  had  the  pleasure  of  seeing  but  one  lot, 
and  there  were  so  few  left  in  the  fish  that  I  don't  know  whether 
they  were  in  normal  condition  or  not;  but  it  strikes  me  that 
they  were  of  a  dull  grayish  color  in  general  and  that  there  was  a 
dark  central  spot — black.     That  was  on  the  Delaware  River. 

Mr.  Stone :     That  is  about  it. 

Mr.  Carter:  The  eggs  we  had  varied  from  a  dark  alive  to  a 
light  brown,  and  were  comparatively  small  when  they  came  from 
the  fish — I  mean  that  they  were  probably  an  eighth  of  an  inch 
in  diameter,  but  after  being  in  water  for  a  while  they  seemed  to 
swell.  It  is  was  not  exactly  a  swelling  process  either,  but  this 
gelatinous-like  substance  seemed  to  form  about  the  eggs,  and 
the  thickness  of  the  substance  was  about  equal  to  the  diameter 
of  the  egg;  so  the  egg  was  about  three  times  as  large  after  this 
process  took  place  in  the  water  as  it  was  when  it  came  from  the 
fish.  I  do  not  know  that  there  is  any  "gray'^  about  it — this 
gelatinous  substance  is  transparent  and  very  sticky.  As  stated 
in  my  paper,  they  stuck  to  the  side  of  the  bucket  and  to  boards 
so  tenaciously  that  when  we  held  them  under  the  hose,  with 
which  we  siphoned  the  water  out  of  a  pond  above,  thus  obtaining 
a  15  foot  fall,  we  could  not  force  them  off  the  side  of  the  bucket. 
I  presume  in  nature  they  stick  to  rocks,  logs,  etc.,  in  the  same 
wav. 

President:  Having  had  a  little  experience  in  this  matter 
years  ago,  it  might  perhaps  be  well  to  bring  it  up,  although  I 
think  it  is  published  in  some  of  our  earlier  reports.  One  of  our 
superintendents  now  in  South  America,  was  foreman  at  our 
Alpena  station  from  1883  to  1887;  and  some  experiments  with 
sturgeon  were  made  on  Detroit  River  during  that  time.  We 
did  not  succeed  in  catching  any  sturgeon  that  were  full  of  eggs 
We  got  some  that  had  partially  spawned  out,  and  we  got  a  few 
of  the  eggs.     There  was  no  difficulty  whatever,  as  Mr.  Stone 
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navH,  in  impregnjitin^  those  e^gs  and  in  getting  a  good  impreg- 
nation. I  think  our  record  will  show  a  hatch  of  something  like 
90  |K'r  cent.  F  think  Mr.  Carter  is  mistaken  in  his  estimate  of 
50,000  eggs  to  tlie  quart ;  and  his  own  later  Remarks  would  lead 
one  to  that  conclusion ;  for  eggs  one-eighth  of  an  inch  in  dia- 
meter will  not  go  50,00'J  to  the  quart.  It  is  true  that  that  is 
ahout  the  size  of  them,  and  they  enlarge  slightly  I  think.  (Mr. 
Charter  said  three  times.)  That  was  not  my  experience.  We  found 
that  where  they  originally  ran  eight  to  the  inch  after  they  had  be- 
come enlargi'd  and  water-hardened  they  would  run  about  six  to 
the  incli.  Tlieir  color  after  they  are  impregnated  and  water- 
hardened  and  have  come  up  in  shape,  is  that  of  white-fish  eggs, 
such  as  we  can  get  up  in  the  northern  waters  of  the  Great 
Ijakes — a  little  on  the  yellow  order,  but  clear  and  transparent;  of 
course  as  the  fish  develop  in  the  eggs  you  can  sec  them  moving 
right  along  the  same  as  in  the  shad  and  white-fish.  They  are 
as  easy  to  hatch  as  the  grayling  ogg  or  white-fish  Qgg. 

yiv,  Carter:  Did  you  put  those  Qgg^  in  the  jars  as  soon  as 
they  wen*  impregnated  ? 

President :     We  did  not  hatch  them  in  jars. 

Q.     How  did  you  prevent  the  sticking? 

A.     There  was  no  trouble  about  their  adhering  at  all — any 

more  than  there  is  in  pike- perch  eggs.  The  Qgg^  should  be 

lookt-Hl  after  carefullv  from  the  tinn*  thev  are  taken  awav  until 
they  are  impregnated  and  water-filled. 

K},     How  long  d(K\<  it  take  to  water-fill  them? 

A.     Do  you  mean  after  the  eggs  are  taken? 

Q.     Yes. 

A.  I  iH>uld  not  tell  you,  but  the  eggs  were  taken  on  Di^troit 
Hiver,  and  when  thev  eanu'  to  us  thi'v  were  brought  to  the 
hatcherv  in  from  six  to  ten  hours  after  thev  were  first  taken,  and 
were  then  put  on  treut  tniys  and  hatcheil.  Some  of  them  were 
hateluil  in  the  river  in  thr  old  fashioninl  Si^th  Gnvn  tloating 
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Mr.  Carter:  One  of  our  lots  of  eggs  was  stirred  forty  min- 
utes and  they  were  thus  kept  separate,  but  just  as  soon  as  the 
stirring  ceased  they  would  stick. 

Mr.  Clark :     How  long  afterwards  did  they  stick  ? 

A.  Until  they  were  all  lost — we  could  not  spread  them  out 
at  all.  I  think  the  time  to  spread  them  is  when  they  are  first 
taken. 

Mr.  BuUer:  What  method  do  you  use  in  expressing  the 
eggs  from  the  female  fish? 

President :     I  cannot  tell  vou. 

Mr.  Stone :  We  found  we  did  not  have  to  use  anv  method  at 
all.     ( Laughter. ) 

The  sturgeon  of  the  Delaware  River  is  an  entirely  different 
fish  from  the  sturgeon  of  the  great  lakes  and  Lake  Champlain. 
It  is  called  acipenser  sturi^,  while  that  of  the  great  lakes  is  called 
acipenser  ruhicundus.  A  sturio  is  a  sluggish  fish,  while  a 
ruhicundus  is  a  very  active  and  powerful  fish. 

At  one  time  on  Cisco  River  we  caught  a  ripe  female  weigh- 
ing 140  pounds,  which  was  a  very  powerful  fish.  It  took  three 
of  us  to  get  her  out  of  the  water,  and  no  sooner  was  she  taken  out 
than  with  one  flirt  of  her  tail  to  the  left  she  disposed  of  nearly 
half  of  her  eggs,  and  with  another  flirt  to  the  left  she  threw 
out  the  other  half.     (Laughter.) 

Mr  Jones:  How  does  Mr.  Carter  reconcile  his  estimate  of 
50,00D  eggs  to  the  quart,  with  his  statement  as  to  their  size? 
There  must  be  an  error  there. 

Mr.  Carter :  Our  eggs  were  counted  very  hurriedly.  I  sup- 
posed they  were  counted  accurately,  but  even  then  we  did  not 
get  as  many  eggs  from  one  of  these  sturgeons  as  they  are  com- 
monly supposed  to  yield.  A  sturgeon  is  supposed  to  yield  a 
million  or  a  million  and  a  half  of  eggs,  but  we  did  not  get  over 
half  that  number. 

Mr.  Titcomb :  What  do  you  mean  by  the  expression,  '^num- 
ber of  eggs  that  a  sturgeon  is  supposed  to  yield  ?" 


74  Thirty-Third   Annual   Meeting 

^fr.  Carter :  I  referred  to  the  statements  given  in  the  ^^fan- 
ual  of  Fish  Culture. 

^^r.  Titeomb:     Does  that  refer  to  the  rubicundus? 

Mr.  Carter:  I  suppose  it  refers  to  the  kind  of  sturgeon 
handled  bv  fish  culturists. 

Mr.  Jones:     Did  you  measure  those  eggs? 

Mr.  Charter:  We  measured  half  a  pint  and  estimated  the 
balanw  from  that  measurement  as  being  50,000  to  the  quart. 
We  had  to  do  our  work  very  hurriedly  and  were  not  prepared  to 
handle  the  eggs  as  we  thought  they  should  be  handled. 

Mr.  Lydell :  I  have  had  a  little  experience  with  sturgeon — 
very  limited  though.  It  was  my  good  luck  to  have  the  fish  com- 
mission send  me  down  the  Detroit  River  ten  or  twelve  y(»ars  ago 
to  experiment  with  sturgeon.  I  was  very  successful  in  getting 
a  rijx?  female  and  rii)e  male  within  a  few  minutes  of  each  other, 
and  they  both  came  ashore  at  the  same  time.  I  inmiediately 
])lugged  the  female  with  my  handkerchief,  took  the  milt  out  of 
the  male,  mushed  it  u])  with  a  stick  like  a  potato  masher,  and 
left  it  until  1  got  the  female  ready.  And  the  method  I  used  for 
getting  her  eggs  was  taking  a  big  butcher  knife  and  letting  tlie 
Qggi^  all  fall  into  a  tub,  and  then  I  poured  the  milt  in  and  stirrtnl 
for  %  of  an  liour,  then  tlie  vggi^  wen*  put  in  hatching  boxes  and 
we  hatched  something  like  185,000,  and  had  no  trouble  in  keep- 
ing them  from  adhering. 

Mr.  Titeomb:     Did  you  use  flat  buckets? 

Mr.  Lydell:  No,  we  used  the  Seth  Green  hatching  boxes; 
we  put  about  half  a  quart  in  a  box  and  had  a  row  of  boxes  half 
a  mile  long.  (T-.aughter).  The  little  fish  I  noticed  were  drop- 
ping through  the  meshes  in  the  boxes,  so  1  got  some  wire  and 
held  some  of  them  until  the  fish  commission  got  a  ])rofessor 
there,  but  when  he  got  there  they  were  all  hatched  and  in  the 
river. 

Mr.  Jones:  How  do  vou  arrive  at  vour  conclusion  of  185,- 
0)0  fish  hatched? 
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Mr.  Lvdell:  I  did  not  measure  them  at  all.  It  is  stated 
that  1,500,000  eggs  ean  be  obtained  from  one  sturgeon,  and  I 
claim  only  185,000,  and  I  do  not  think  when  I  make  such  a 
modest  estimate  as  that,  that  1  should  l>e  called  on  for  a  count. 
I  think  fully  90  per  cent  hatched.  It  is  so  long  ago  that  I  do 
not  think  I  could  recall  the  method  we  used  for  measurement, 
but  I  know  we  measured  the  eggs  and  counted  tliem.  I  think 
it  was  nine  to  the  inch.  The  report  of  this  work  is  contained 
where  in  the  Michigan  Fish  Commission  report.  I  would  not 
somewhere  in  the  Michigan  Fish  Commission  report.  I  would 
not   sav   as    to   the    185,000 — it   mav   have   l)een    3()5,000,000. 

»»  .  ^  3  7 

(T^uighter.) 

President :  The  records  as  to  Detroit  Kiver  were  not  printed 
in  the  report  of  the  United  States  Fish  Commission,  but  then* 
was  an  accurate  record  of  the  size  of  the  eggs  and  number  of 
eggs  we  got,  kept,  and  it  seems  to  me  now  it  is  something  like 
50,000. 

Mr.  Lydell :  I  thought  at  that  time  that  the  hatching  of  tlie 
sturgeon  was  the  simplest  matter  I  ever  ran  up  against — all  I 
had  to  have  was  a  butcher  knife,  two  tubs  and  a  couple  of  stur- 
geon.    (Laughter.) 


EXPERIMENTS  IN  FEEDING  FRY. 


BY   Dli.    JAMKS 


In  t'oiuplifliice  witli  a  suggestion  from  the  t=e(Tetary  of  the 
society  I  offer  a  brief  paper  in  continuation  of  the  subject  of 
experimental  feeding  of  grayling  and  other  frj-;  but  an  the 
period  has  been  so  short  from  the  hatching  of  llie  fry  until  the 
preparation  of  this  paper,  I  have  not  much  additional  informa- 
tion to  offer- 
It  is  a  self  evident  proposition  Ihnt  hy  following  Nature's 
methods  as  clost'Iy  ae  poseiblc  in  fish  culture,  we  will  be  mope 
sueceseful  than  hy  putting  into  practice  mere  abstract  and  the- 
orotical  ideas.  And  this  can  be  accomplished  only  by  closely 
ohscrring  Nature's  ways,  and  preserving  as  nearly  as  possible, 
natural  conditions. 

In  accordance  with  this  principle  it  is  a  wise  plan  to  bogin 
the  feeiling  of  fry  before  the  yolk-sac  is  entirely  abeorhod,  for 
it  is  reasonable  to  suppose  that  fry  at  that  stage  are  as  much  in- 
clined to  feed  as  eea-anemnnes  and  certain  mollusks  that  are, 
like  Promethens,  firmly  iKiiinii  lo  a  rock,  and  only  obtain  their 
f(K)d  from  the  water  flowing  over  them.  By  Ibis  nietliod  of  feed- 
ing, tlw  fry  are  much  stronger  when  the  sac  is  finally  absorbed, 
and  in  better  condition  to  take  and  assimilate  artificial  food. 
This  applies  more  particularly  to  fry  tliat  are  supplied  with 
water  flowing  directly  from  springs,  which  contains  no  natural 
food.  This  method,  I  think,  is  now  the  common  practice,  and 
has  hei-n  followed  for  several  years.  AMiere  stream  water  is 
utilized  in  hatcheries,  it  contains  more  or  less  natural  food,  and, 
80  far  as  it  goes,  is  one  of  the  conditions  observed  in  Nature. 

At  the  last  meeting  of  the  society  I  presented  a  brief  paper 
(III  feeding  atevins  with  blood,  and  also  on  feeding  it  to  frce- 
swimniing  grayling  fry.  These  e.\perimenlB  were  quite  success- 
ful last  year  and  were  continued  the  present  season,  and  blood, 
gnmnd  with  liver  in  a  power  ehoppiT,  was  also  more  eagerly 
taken  by  trout  fry  than  when  liver  and  water  emulsion  ' 
furnislml. 
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As  the  fry  of  all  the  trout  species  swim  in  a  horizontal  posi- 
tion, and  seek  their  food  on  the  surface,  in  mid- water  and  at 
the  bottom  of  the  trough,  the  common  practice  of  feeding  liver 
emulsion  with  a  feather  is  more  successful  than  any  plan  yet 
proposed.  On  the  other  hand  grayling  fry  swim  in  an  inclined 
position  with  the  head  upward,  apparently  seeking  their  food  at 
the  surface.  This  is  no  doubt  the  case  as  they  do  not  feed  from 
the  bottom  of  the  trough,  and  this  would  suggest  some  other 
plan  of  feeding  them. 

It  is  well-known  to  close  observers  that  fry  in  natural  waters* 
are  constantly  picking  at  the  leaves  and  fronds  of  water  plants, 
evidently  feeding  on  small  organisms  that  have  found  lodgment 
there.  In  accordance  with  this  fact,  and  in  imitation  of  one  of 
Nature's  provisions,  bunches  of  water  cress,  which  had  been  pre- 
viously dipped  in  blood  or  a  mixture  of  blood  and  liver  emul- 
sion, were  suspended  in  the  hatching  troughs.  The  experiment 
was  tolerably  successful,  for  it  was  found  that  the  grayling  fry 
at  once  resorted  to  the  plants  and  began  picking  off  the  food. 

As  the  troughs  were  needed  for  black-spotted  trout  eggs  from 
the  auxiliary  station  the  grayling  fry  were  transferred  to  nur- 
sery ponds,  where  large  bunches  of  cress  and  other  water  plants 
were  suspended  and  on  which  the  food  was  deposited.  The 
ponds  were  supplied  with  creek  water,  in  which  the  fry  found 
their  natural  food,  but  thev  continued  their  attention  to  the 
cress  to  some  extent.  This  plan  will  be  continued  until  they  are 
old  and  large  enough  to  be  fed  the  same  as  trout  fry;  the  food 
however,  will  be  placed  on  the  plants  instead  of  being  thrown  on 
the  surface.  As  blood  and  liver  emulsion  does  not  adhere  to  the 
leaves  and  stems  of  the  plants  as  long  as  desired,  it  is  proposed, 
another  season,  to  mix  the  food  with  gelatine  of  pig's  feet  or 
other  gelatinous  substance  to  obviate  that  contingency. 

I  contemplated  using  spleen  or  milt,  as  I  thought  it  would 
prove  more  adhesive  than  liver,  but  found  it  difficult  to  reduce 
beef  milt  fine  enough  in  the  chopping  mill  owing  to  its  fibrous 
nature.  Another  season  it  is  proposed  to  experiment  with  sheep 
or  hog  milt,  as  I  am  convinced  that  it  will  prove  a  desirable  food 
for  grayling  fry  in  the  earliest  swimming  stage. 

Before  removing  grayling  fry  from  the  hatcliery,  the  nnrserv 
ponds  are  prepared  for  their  reception  a  month  or  two  in  ad- 
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vancr,  by  kecpinp^  thcin  filled  with  creek  water  with  a  sluggish 
etirrent,  in  order  to  favor  an  accumulation  of  the  small  organ- 
jMmH  natural  to  the  ntream. 

DiscrssioK. 

Mr.  Tit(fomh:  That  is  a  very  interesting  paper,  as  was  Dr. 
IfenHhalTH  pn^vious  papcT  on  feeding  blood.  I  do  not  know 
whether  I  gatliered  fully  one  point,  and  therefore  raise  this  in- 
quiry: the  principal  point.  Doctor,  in  the  feeding  described  in 
thiH  pajwr,  is  not  in  the  class  of  food  but  in  the  method  of  giv- 
ing it,  is  not  that  true? 

Dr.  llenshall:  Yes,  to  a  certain  extent.  The  paper  on 
blood  was  complete  as  far  as  it  went. 

(/.     You  continue  the  same  food? 

A.  Yes,  but  now  I  have  a  little  different  method  of  pre- 
senting it. 

Mr.  .Jones:  1  would  like  to  ask  how  the  cost  of  blood  com- 
pan^s  with  the  cost  of  bwf  liver. 

Dr.  Henshall:     I  pay  nothing  for  the  blood. 

Mr.  .loners:     It  is  pn^tty  cheap  then.     (Laughter.) 

Dr.  Henshall:  I  have  a  butcher  who  understands  how  to 
<lo  it.  The  bl(K>d  luust  be  stirred  verv  carefuUv  just  as  soon  as 
it  is  taken  from  the  animaK  until  it  is  nuluced  to  a  homegeneous 
nuxture. 

Mr.  .lones:  We  pay  .*Uo  iHMits  a  pound  for  beef  liver,  and 
if  we  can  g\»t  the  blood  at  a  less  c<^st  we  shall  be  glad  to  use  it. 

Dr.  Henshall:  I  pay  \\  cents  a  jKnuul  for  liver,  and  I  "set 
en\  up"  to  the  butcher  oniv  \\\  a  while  for  the  bloixl.  (laughter.) 

Mr.  Cobb:  He  sjH^aks  of  the  ditTeriMU  ways  in  which  the 
trout  and  irravlinir  take  their  fiHxl.  He  s^us  he  would  use  this 
methixl  of  fiHMling  until  they  will  take  fixxl  the  s^une  as  trout. 
How  bu\g  will  this  ditlenMit  niethixl  Ik*  nH]uinHlr 
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Dr.  Henshall:  The  grayling  are  very  small  when  hatched 
— about  like  whitefish  fry  or  shad  fry  in  size;  but  aft(»r  lx?ing 
fed  for  five  or  six  weeks  vou  can  feed  them  liver  emulsion,  and 
after  that  they  will  soon  outgrow  the  trout. 

Mr.  Cobb:  I  refer  to  the  position  of  the  food.  The  larger 
grayling  will  take  their  food  in  any  place  they  find  it,  will  they 
not? 

A.  Whv,  yes,  after  they  get  to  be  about  six  weeks  old;  but 
they  are  always  fed  on  the  surface,  and  I  am  trying  to  devise* 
some  plan  of  mixing  liver  emulsion  with  something  that  will 
cause  it  to  float  longer,  but  I  have  not  succeeded. 

Mr.  Seymour  Bower:  I  desire  to  present  for  the  considera- 
tion of  the  members  a  model  of  an  automatic  fry  ft»eder.  It  is 
a  very  simple  thing;  in  fact  its  extreme  simplicity  is  one  of  the 
main  points  of  recommendation.  It  is  entirely  practical,  we 
have  tried  it,  and  although  we  have  only  used  it  about  a  month 
there  is  a  marked  difference  in  the  growth  of  the  fry  in  the 
trough  where  the  device  is  used  and  in  the  trough  at  the  side 
of  it. 

The  device  was  invented  bv  a  man  who  is  reallv  new  at  the 
business,  having  been  employed  by  us  only  a  short  time,  and  hav- 
ing had  no  previous  experience  in  this  work. 

(Mr.  Bower  then  described  the  feeder  as  follows)  : 

This  feeder  piece  dips  down  into  the  food  and  at  every  revo- 
lution of  the  overshot  wheel  the  small  cup  spits  out  a  little  liver 
emulsion  from  the  aperture  shown  in  the  device.  Of  course  the 
amount  of  food  thrown  out  is  regulated  by  the  size  of  the  cup. 
It  is  necessary  to  give  this  some  spewed,  otherwise  it  won't  throw 
the  food  through  the  aperture.  By  the  use  of  this  device  you 
can  put  your  food  in,  go  away  and  leave  it  and  it  will  not  choke 
or  clog.  It  requires  almost  no  extra  water  to  run  it.  If  the 
trough  is  twelve  or  fifteen  feet  long  it  will  be  well  to  set  up  a 
second  feeder  in  the  centt»r  of  the  trough.  We  think  it  is  the 
best  thing  of  the  kind  we  ever  tried. 

This  apparatus  consists  of  a  food-containing  box  on  the  in- 
side of  which  are  placed  blocks  extending  the  w^hole  length  of 


80  Thirty-Third   Annual   Meeting 

the  box  down  to  the  floor  of  the  box,  starting  an  inch  and  a  half 
from  the  top,  leaving  a  flat  floor  an  inch  wide  and  extending  the 
length  of  the  box.  This  makes  the  interior  of  the  box  which 
holds  the  food,  V  shaped. 

The  axis  extends  through  the  box  sidewise  three-fourths  of 
an  inch  from  the  top  and  is  held  in  position  by  a  pin  at  the 
right  hand  and  a  shoulder  at  the  left. 

A  small  scoop  spoon  is  attached  to  the  center  of  the  axis  which 
is  caused  to  revolve  by  means  of  a  four-bladed  water-wheel  at- 
tached to  the  shoulder. 

The  box  has  a  cover. 

An  opening  in  front  of  the  box  is  made  both  in  the  cover  and 
in  the  bottom  of  the  box,  through  which  the  food  is  thrown  by 
the  spoon. 

A  diagram  of  the  box  is  given  on  the  opposite  page. 

Mr.  Meehan:  We  have  used  a  similar  device  to  accomplish 
the  same  end,  for  two  or  three  years. 
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A. — Cover  to  feedinf  box. 
B.— Handle. 
C. — Bonom. 
E. — End  of  axis. 
F. — Scoop  spoon. 


G. — Axil  or  shaft. 
H.— Set  pin. 
I.— Paddlc-whecl. 
J. — Shoulder. 


A  YEAR'S  WORK  OF  THE  FISHERIES  INTEREST  IN 
PENNSYLVANIA. 


OMMISSIOSKR  C 


rENNSYLVASIA. 


1.'DrlL-r  an  ai^t  of  tlif  k-gislatiire  of  Pennsylvania  approved 
April  3,  1!»03,  tlw  Fish  C'liniiiisnion  of  that  ffttmnonwfallh  WRri 
aboHehe*!  and  in  its  place  wae  ereatpd  a  Department  of  Fislicrieii'. 
Tlie  A(;t  wfnt  in  to  fffw;t  on  Juno  1,  1903.  and  with  its  begin- 
niiift  may  be  rveorilt-d  a  new  era  in  fish  cultural  and  fish  protw- 
tive  wnrk  in  I'ennsylvflnia. 

In  aholinhius^  the  Fish  Commission  and  in  creating  a  De- 
partment of  Fisheries  no  fault  was  found  with  the  former.  It 
had  done  good  work  in  fish  culture ;  but  it  was  felt  that  the  work 
of  fish  cultun.'  and  fish  jirotcclioa  had  outgrown  the  syslcui,  and 
that  greater  effeclivenoss  in  Iwlh  bmuches  woiilil  be  secureii 
by  making  Ihe  change  and  placing  the  work  under  one 
K'sponsiblc  head.  The  old  Fish  Commission  was  composed  of 
six  mcmlK'n',  three  of  whom  have  iu'en  retnined  under  the  new 
Act.  By  tJie  change  the  fish  work  of  PcnuBylvaiiia  has  l«*u 
gix-en  greater  importance.  The  head  of  the  department  being  in 
effect  a  member  of  ihe  Oovemor's  Cahinel,  with  a  rank  equal  to 
tJiat  ii(  any  oilier  head  of  IX'part-nient  in  the  Government  of  tlie 
commonweal  th. 

By  the  provisions  of  the  Act  creating  the  De|Mirtment  of 
Fisheries,  there  was  an  official  termed  the  Comminsioner  of  Fish- 
pries,  and  four  eitizeus,  who,  together  with  the  Coinmissioner  of 
Fisheriea,  conHtitute  an  advisor}'  Iwiard,  known  am  a  Fishery  Com- 
mieaion.  These  four  men  are  in  effect  meml«*rB  of  ii  cabinet  of 
the  Comraisaioner  and  ila  work  is  as  important  as  that  of  the 
Commissioner  himself.  The  Commissioner  receives  a  salary  of 
93,000  a  year  and  his  reasonable  expensed.  Ue  is  entitle*!  to  a 
clerk  and  stenograiihcr.  The  clerk  under  the  act  is  secretary  of 
the  Board  of  Fishery  Conmiission.  The  four  iiiemliers  of  tlie 
Bonnl  of  Fishojy  Commission  receive  no  salary,  but  are  paid 
their  reasonable  expenses.     Tlic  Board  meets  ([Unrteriy. 

The  Commiiwioner  of  Fisheries,  by   virtue  of  his  oRk'e.  is 
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President  and  Treasurer  of  the  Board  of  Fishery  Commission. 
He  is  also  chief  Superintendent  with  full  charge  of  all  the  state 
hatcheries.  He  is  also  chief  Warden,  with  general  charge  of  that 
branch  of  the  service. 

When  the  department  went  into  effect  there  were  four  hatch- 
eries in  Pennsylvania  belonging  to  the  commonwealth.  Two 
were  owned  bv  Pennsylvania  and  two  were  on  leased  ground. 
The  two  formcT  were  locateil  at  Erie  and  Corrv.  The  two  latter 
at  Allentown  and  Bristol.  The  hatchery  at  Erie  was  for  the 
propagation  of  lake  fishes,  propagated  bv  the  jar  system.  The 
hatchery  at  Corry  was  chiefly  for  the  hatching  of  brook  trout, 
although  experiments  had  l>een  conducted  there  in  the  culture 
of  small-mouth  bass  and  yellow  perch.  The  hatchery  at  Allen- 
town  was  for  the  propagation  of  brook  trout  exclusively,  and  the 
one  at  Bristol  for  the  hatching  of  shad.  The  shad  hatchery  at 
Bristol  had  not  been  in  operation  for  about  four  years,  owing  to 
an  insufficient  appropriation.  Under  an  act  of  the  legislature, 
known  as  the  General  Appropriation  Act,  $15,000  was  given  the 
new  department  for  the  establishment  of  two  new  hatcheries, 
one  in  Central  Pennsylvania  and  one  in  Eastern  Pennsylvania. 
Unfortunately  no  additional  appropriation  was  made  for  the 
maintenance  of  the  two  new  establishments. 

One  of  the  first  acts  of  the  new  department  was  to  get  rid  of 
the  two  leased  properties  at  Allentown  and  Bristol.  The  former 
had  long  been  in  an  unsatisfactory  condition,  being  in  a  delapi- 
dated  state,  and  generally  far  beneath  the  requirements  of  the 
work.  This  was  done  by  making  one  of  the  new  hatcheries  a 
trout  station  and  establishing  it  in  Belief  on  te.  Centre  County. 
The  other  was  to  locate  the  river  station  on  the  Delaware  river  at 
Torresdale  in  Philadelphia  County  on  ten  acres  of  land,  fur- 
nished bv  the  Citv  of  Philadelphia. 

Prominent  people  in  the  City  of  Philadelphia,  taking  a  deep' 
interest  in  the  fish  cultural  work  of  the  commonwealth,  suc- 
ceeded in  interesting  councilmen  and  others  to  an  enthusiastic 
point  on  the  subject,  and  in  addition  to  the  land  furnished,  the 
city  councils  made  an  appropriation  of  $5,000  with  which  to 
assist  in  putting  the  new  station  in  working  order.  A  further 
and  heavier  appropriation  is  promised  by  members  connected 
with  the  municipality  next  winter.     We  thus  have  the  unique 
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exhibition  of  a  city  taking  an  active  part  in  helping  along  the 
fifhery  interests  of  a  commonwealth.  This  may  be  regarded  as  one 
of  the  great  pieces  of  work  accomplished  by  the  Department  of 
Fisheries  iu  its  first  year's  work.  There  are  indicfttions  that 
some  other  cities  in  Pennsylvania  will  take  a  similar  substantial 
interet't. 

The  department  is  also  an  advocate  of  the  establishment  of  a 
large  aquarinm  for  the  display,  chiefly,  of  Pennsylvania  fishes, 
and  it  has  again  succeedeil  in  interesting  the  City  of  Philadel- 
phia in  the  project.  A  movement  is  now  on  foot  for  the  munici- 
pal authorities  to  appropriate  a  sum  of  money  for  building  an 
aquarium  either  in  Fairmount  Park  or  on  the  Torresdaie  hatch- 
eiy  site  with  the  exhibit  of  the  department  at  the  St.  I^ouis  espo- 
sition  as  a  nucleus. 

The  Bellefonte  liatchen.'  was  located  early  in  July  and  with- 
in four  moDthw  buildings  were  erected,  ponds  were  constructed, 
the  hatchery  in  operation,  and  more  tlian  two  million  and  a  half 
of  trout  turned  out  before  the  close  of  the  season.  There  are 
twenty-tliree  acres  of  land  in  this  hatchery.  All  but  three  acres 
of  which  will  be  devoted  to  brook  trout  work.  It  is  estimated 
that  there  is  available  there  eight  thousand  gallons  of  spring 
water  per  minute,  more  than  twch-e  hundn^l  of  which  flow  di- 
rectly out  of  a  spring  into  the  liatching  house,  and  the  remainder 
from  a  stream  which  has  its  orij-in  in  two  or  three  springe  less 
than  twelve  hundred  yards  away  and  with  a  temperature  on  the 
hottest  day  in  summer  of  fifty  degrees. 

The  second  hatcbyry  authorized  by  the  legislature  was  located 
in  Wayne  County'  at  a  place  called  Pleasant  Mount  on  the  head- 
waters of  the  Lackawaxen  river.  An  early  winter  prevented  any 
work  being  done  until  the  spring.  It  is  designed  to  have  this 
hatcliery  chiefly  for  the  culture  of  emallniouth  black  bass,  yellow- 
perch,  pickerel  and  for  experimental  work  in  rearing  Atlantic 
salmon  to  maturity  for  bnvding  purposes,  following  the  c\peri- 
mcnte  in  this  particular  of  the  United  States  Bureau  of  Fish- 
cries.  There  is  a  small  hatching  house  for  brook  tront.  with 
only  fifteen  troughs,  but  with  three  tiers  of  nursery  ponds  of  a 
design  contrived  by  the  superintendent  of  the  station,  Mr. 
Xathan  H.  Buller.  By  this  contrivance  it  is  expected  that  over 
a  million  Iron!  can  I"'  Mirned  out  from  Wavne  fouiitv.  annu- 
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ally.  There  are  twenty  acres  of  land  in  the  Wayne  County  tract, 
two  ponds  of  an  acre  and  a  quarter,  each  are  being  constructed 
for  smallmouth  bass.  Two  large  ponds  for  yellow-perch  have 
been  completed  and  other  ponds  are  either  finished  or  under  con- 
struction for  other  species  of  fish. 

It  should  be  stated  that  the  twentv-three  acres  of  land  at 
Bellefonte  and  the  twentv  acres  of  land  in  Wayne  Countv  were 
made  a  free  gift  to  the  state  for  fish  cultural  purposes  by  citi- 
zens of  Centre  County  and  Warae  County  with  the  exception  of 
two  acres  at  Bellefonte  and  four  acres  in  Wavne  Countv,  which 
were  purchased.  The  three  acres  of  ground  at  Bellefonte  not 
accounted  for  is  to  be  used  for  the  propagation  of  smallmouth 
bass. 

The  five  hatcheries  under  the  control  of  the  Department  of 
Fisheries  are  all,  with  the  exception  of  Wayne,  in  operation. 
That  is  to  sav,  fish  have  been  hatched  and  distributed  therefrom. 

Perhaps  the  most  comprehensive  method  of  placing  before 
the  Society  the  work  accomplished  by  the  department  during  the 
year  will  be,  first,  to  give  it  in  summary  form,  as  follows : 

Department  of  Fisheries  established  June  1,  1903. 

Began  the  experiment  of  rearing  whitefish  fr}"  in  ponds,  so 
that  when  planted  they  may  take  better  care  of  themselves. 

Hatched  and  planted  nearly  one  hundred  millions  fish  in 
Pennsylvania  waters,  including  whitefish,  lake  herring,  wall- 
eyed pike,  blue  pike,  yellow  perch,  blackbass,  sunfish,  gold  fish, 
brook  trout,  lake  trout  and  bull-frogs  in  the  shape  of  tadpoles. 

Established  Bellefonte  hatchery  and  had  it  in  operation  with- 
in four  months. 

Established  a  hatcherv  at  Pleasant  Mount,  Wa>Tie  Countv, 
for  blackbass  and  interior  lake  game  fishes  and  began  the  con- 
struction of  the  necessary  ponds. 

Induced  the  councils  of  Philadelphia  to  turn  over  to  the 
Department  of  Fisheries  a  tract  of  ten  acres  at  Torresdale  on  the 
Delaware  river  for  the  propagation  of  river  fishes. 

Induced  the  councils  of  Philadephia  to  appropriate  five  thou- 
sand dollars  towards  putting  the  Torresdale  hatchery  in  opera- 
tion. 

Aroused  public  sentiment  to  a  point,  where  active  steps  are 
being  taken  to  establish  an  aquarium  in  Philadel])hia. 
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Arouseil  public  ei-utinieiit  to  the  pomt  nf  t«kiiiK  sti'p!-  for  tin.- 
estalilishitient  of  an  atjiiarinm  at  Corrv,  Pa. 

Introduced  evstem  of  limited  appronlicesliipfl  in  fish  cultural 
work  in  thi>  state  hatcheries  and  appointed  thereto  young  men 
from  jiuMic  high  scliools. 

Arranged  for  the  heartA'  co-oporation  of  the  Fiah  C'ommis- 
Bioners  of  New  .Terscy  to  better  protect  the  Delaware  river  from 
unlawful  fidhrng. 

Tcok  pnrt  in  pui'ccsisfiil  i-fforts  for  a  convention  of  Canuda 
and  states  bordering  on  the  Great  I^kes  for  more  nearly  uniform 
regulations  governing  the  commercial  fishing  in  those  waters, 

Ketablished  the  practice  of  sending  out  published  bulletins 
whenever  there  is  anything  of  general  interest  to  those  affiliated 
in  advancement  of  fish  culture. 

Introduced  nursery  ponde  in  the  trout  halcheriei».  the  con- 
trivance of  one  of  the  euperintendcnls,  thereby  increasing  the 
capaeity  of  the  iitatiou»  from  two  to  three  fold  without  appreein- 
ble  esijense  excepting  for  bree<ling  fish. 

Introduced  more  economical  methods  for  the  transportation 
of  green  eggs  from  the  spawning  grounds  to  the  hatcheries. 

Began  the  hatching  of  tadpoles  with  the  idea  of  encouraging 
fanners  to  undertake  frog  culture,  now  known  In  be  a  coming 
valuabk'  industry. 

I'liderUKik  for  the  first  time  the  culture  of  lake  trout  on  a 
large  stale,  the  eggs  being  gathered  from  wild  fish  in  I^uke  Eric. 

Tudertook  (he  pro))agation  of  goldfish  for  distribution  in  the 
public  schools  for  educational  ]mrposcs. 

Brought  to  a  successful  conclusion  experiments  of  tlic  Fish 
Commission  in  smallmouth  black  bass  culture. 

Began  exiierimcnts  in  rearing  Atlantic  salmon  in  ponds  to 
maturity,  from  which  to  bri'ed   fry  for  stocking  the  Delaware 


Sue<»-eded  in  forming  a  stale  organization  of  Kisli  Proteetive 
Clubs  and  Societies  in  the  various  iiHinties,  to  give  wider  intereat 
in  fish  protective  work  and  to  give  greater  assislanci'  to  the  De- 
imrtmi'nl  of  Fisheries. 

Ke«jrganized  tlie  fishwarden  service  ami  placed  it  on  an  effec- 
tive basis  with  the  results  that  up  to  the  20th  of  July  the  fish- 
wnrdens  and  ninstaliles  had  made  457  arivsts:  secun>d  314  con- 
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vietions:  and  had  fines  imposed  to  the  amount  of  $12,780,  of 
which  simi  $9,001  were  collected,  and  those  who  refused  to  pay 
their  fines  sent  to  jail  for  one  day  for  each  dollar  of  fine  unpaid. 

The  Erie  hatchery  was  made  nearly  self -supporting  from  the 
collection  of  license  fees  from  fishermen  on  the  lake. 

Sufficient  money  was  collected  from  illegal  fishennen  to  oper- 
ate one  hatchery  for  one  year.  This  is  made  possible  through 
the  department's  receiving  one-half  the  fines  collect<»d,  less  five 
per  cent  which  go  to  the  county  treasurer.  The  other  half  of  the 
fines  go  to  the  wardens  making  the  arrt^sts. 

Reorganized  the  constable  service  in  the  capacity  of  these 
officers,  as  ex-officio  fishwardens. 

Conducted  experiments  for  the  extermination  of  German 
carp  from  the  waters  of  the  commonwealth  as  a  dangerous  and 
destructive  fish. 

Built  additional  ponds  at  the  Corry  hatchery  for  the  expan- 
sion of  its  trout  work. 

Established  a  Press  Bureau  by  which  the  work  of  the  depart- 
ment is  kept  constantly  before  the  public  in  Pennsylvania  with 
the  consequent  arousing  of  strong  public  sentiment  in  favor  of 
a  great  expansion  in  both  fish  cultural  and  fish  protective  work 
and  which  has  brought  forth  a  strong  demand  in  all  parts  of 
Pennsylvania  for  the  legislature  to  build  and  maintain  hatch- 
eries for  the  cultivation  of  black  bass  and  other  suitable  fishes 
which  will  produce  at  least  an  equal  number  of  each  species  as 
the  state  now  produces  of  brook  trout,  namely,  six  millions  or 
more. 

All  of  the  work  accomplished  by  the  department  has  been  on 
less  than  $23,000.  Of  this  sum  $12,500  was  from  an  appropria- 
tion for  fish  cultural  purposes  and  expenses  of  running  the  de- 
partment, three  thousand  dollars  from  license  fees  from  com- 
mercial fishennen  and  fishbaskets  and  two  thousand  dollars  from 
fines  and  five  thousand  dollars  from  an  appropriation  to  pay  the 
salaries  and  expenses  of  wardens.  Of  course  this  does  not  in- 
clude fifteen  thousand  dollars  appropriated  for  the  building  of 
two  new  hatcheries. 

In  consequence  of  the  aroused  public  sentiment  and  the  satis- 
faction, which  members  of  the  legislature  have  expresstnl,  there 
is  a  prospect  of  a  liberal  appropriation  for  next  year's  work. 
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In  the  nuiiiniary  above  no  note  has  be<?ii  made  of  a  very  ii 
p<irtant  movement  inaugurated  by  the  department,  wliich  has 
every  prosiwet  of  reselling  a  salisfaotory  conclusion  next  winter, 
namely:  the  aliolitiou  of  water  pollution.  For  years  efforts  were 
made  by  the  Fish  Commission  and  others  to  have  laws  enacted 
which  would  put  a  stop  to  thin  great  evil  and  which  was  doing 
more  than  anything  eW  to  destroy  fish  life  in  the  waters  of  the 
co^nnlonwealtil.  Kvery  effort,  however,  met  with  crushing  de- 
feat through  the  work  of  industrial  establishments  and  people 
interested  in  their  maintenance.  It  was  charged  and  maintained 
that  all  bills  introduced  were  too  drastic  and  would  result  in  the 
extermination  of  many  industries  with  accumulated  capital  of 
millions  of  dollars  and  would  eveji  put  some  small  cities  ami 
towns  out  of  business,  in  other  words  ruia  them  financially.  The 
new  Department  of  Fisheries  made  a  careful  investigation  and 
found  many  of  the  allegations  true.  It  took  the  stand  at  once, 
on  completing  investigation,  that  the  Department  of  Fisheries, 
or'the  commonwealth  of  Pennsylvania  should  not  destroy  any 
vested  industrj'.  On  the  other  hand,  tliat  it  was  not  right  for 
these  saiiie  industries  to  destroy  the  fish.  It  felt  also  that  where 
industries  were  establishiHl  in  good  faith  and  under  laws  which 
existed,  Ihat  it  wa«  not  just  for  Ihe  commonwealth,  or  for  the 
department  to  advocate'  the  enartment  of  laws,  which  would  in 
efft^t  put  an  undue  burden  on  those  interests.  It  found  the 
great  majority  of  Uie  owners  of  industries  were  in  full  accord 
and  were  ready  to  sujiport  any  measure  which  would  in  the 
fmuri!  |irevent  the  pollution  of  water  and  the  couscfjuent  de- 
struction of  lish,  provided,  it  did  not  practically  ruin  them  or 
unduly  interfere  with  the  existing  legal  rights.  After  careful 
study  (if  the  whole  situation  the  department  has  pre]iare<l  a  bill 
lo  meet  the  issue,  and  at  Ihe  same  time  conform  with  decisions 
of  the  Supreme  Court  on  this  very  matter.  It  is  a  bill  to  which 
a  large  numlwr  of  ninnufacturcrs  and  persons  cngagetl  in  pur- 
suits, in  which  there  Is  waste,  dangerous  to  fish  life,  express  their 
approval  of  and  which  they  have  promised  to  support.  It  has 
also  met  tile  approval  of  every  legislator  to  whom  the  draft  of 
the  bill  lias  Ijccu  submitted.  lu  effeel.  it  provides  that  hereafter 
no  new  indusiry  shall  permit  any  substanei'  deleterious  to  fish 
life  lo  flow  inio  any  stretim.  and  (hat  wben-ver  ihe  Deparfnu'nt 
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of  Fisheries  and  the  State  Board  of  Health  shall  unite  in  declar- 
ing that  any  existing  pollution  is  destructive  to  fish  life  and  at 
the  same  time  injurious  to  human  life  and  animal  life,  that  the 
nuisance  shall  be  abolished  at  the  joint  expense  of  the  common- 
wealth and  the  owner  of  the  establishment  from  which  the  poi- 
sonous substance  flows  into  the  stream.  By  this  means,  if  the 
bill  becomes  a  law,  there  will  be  no  new  water  pollution  and  ex- 
isting pollution  will  gradually  be  eliminated. 

The  department  feels  that  one  of  the  very  important  matters 
which  has  engaged  its  attention  has  been  the  experiments  to  rid 
the  waters  of  the  German  carp.  On  investigating  the  condition 
of  the  waters  in  Pennsvlvania  in  which  fish  existed,  it  found  a 
deplorable  state  of  affairs,  excepting  in  the  trout  streams.  Ex- 
ception also  ought  to  be  made  to  Lake  Erie  and  the  shad  fisheries 
on  the  Delaware.  Everywhere  there  were  reports  accompanied 
by  strong  proof  of  a  rapidly  diminishing  supply  of  many  valua- 
ble fishes,  notablv  the  smallmouth  bass.  Until  less  than  ten 
years  ago  all  the  principal  streams  in  Pennsylvania  were  well 
filled  with  this  fine  game  fish,  as  well  as  other  game  and  food 
fishes  of  a  lesser  reputation.  Careful  investigation  showed  that 
the  causes  of  the  diminishing  supply  were  probably  from  waste- 
ful methods  of  fishing  and  the  destructive  habits  of  the  German 
carp.  Nearly  all  the  waters  are  literally  alive  with  this  inferior 
food  fish,  which  few  people,  excepting  two  classes  of  the  people, 
will  eat.  One  for  the  sake  of  economv  and  the  other  because  the 
fish  can  be  killed  in  conformity  with  certain  religious  rites.  The 
department  did  not  attempt  and  does  not  attempt  to  belittle  the 
importance  of  the  German  carp  as  an  industry  in  the  market, 
but  it  finds  that  this  value  does  not  outweigh  the  damage  which 
the  fish  does  to  other  forms  of  fish  life.  It  has  been  proven  be- 
yond a  shadow  of  a  doubt  that  the  German  carp  is  the  most  de- 
structive fish  in  Pennsylvania.  One  carp  of  twenty  pounds 
weight  was  recently  caught  with  more  than  three  quarts  of 
spawn  of  valuable  lake  fishes  within  it;  and  hundreds  of  other 
specimens  have  been  captured  that  show  nearly  as  bad  a  record 
for  spawn-ating  habits.  There  is  almost  a  universal  demand 
throughout  the  commonwealth  for  the  extermination  of  the  fish 
and  the  legislature  has  very  wisely,  the  department  iDelieves,  de- 
clared the  German  carp  an  outlaw  to  the  extent  of  imposing  a 
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fine  of  $imt  on  any  person,  wli"  pknls  the  lisli  in  any  waters  in 
the  eonimonwuallh.  Then-  are  other  eharp's  equally  (jrave 
Hgainpt  the  tiennan  carp,  which  the  department  has  found  to  lie 
well  fniinded  tind  whleh  will  explain  the  abuonnally  rapid  di- 
iniriii^hing  of  the  hlaek  bass  supply  in  the  Pennsylvania  waters. 
It  has  therefore  prepared  a  hill  fur  presentation  at  the  next  ses- 
sion of  the  legislature  towards  the  rednetion  in  numliers  of  the 
tiennHn  enrp  and,  if  jioesible,  its  eradieation  from  the  eomnion- 
wealth. 

The  relations  between  the  old  Fish  Commission  and  ihe 
I'niletl  States  Fish  (.'ommission  were  for  many  years  very  ehwe 
and  the  Deparlnient  of  Fisheriei-  haw  takired  to  make  that  rela- 
tionshi|i  even  closer  and  more  cordial,  and  it  has  hctn  met  with 
the  wannest  kind  of  response.  The  department  feels  that  mueh 
which  has  been  accomplished  during  the  la^t  year  wa»  through 
the  hearty  aseistanw  of  the  I'nited  States  Bureau  of  Fisheries, 
1  cannot  close  this  paper  without  ri'ferring  to  its  work  in  yellow- 
jwrch  culture  and  in  hhie-pike  culture.  The  blue-pike  fishing 
is  today  the  most  imi>ortant  indwslry  of  the  fishennen  who  go  out 
on  l^ke  Erie  from  the  Cily  of  Krie.  and  Ihe  fiBhcnnen  attrihnte 
the  abundance  of  that  species  nf  fish  to  the  millions  of  fry  which 
Pennsylvania  hatches  annually  and  plants  in  that  body  of  water. 
It  also  observed  that  tla-  demand  for  yellow  jierch  in  the  Erie, 
PhilAdct]ihin  and  Pittsburg  markets  is  increasing  with  each  year 
and  further,  that  there  is  a  eorrespondinp;  decrease  in  the  supply. 
The  Fish  Commission  had  niiticed  the  same  thing  an<l  four  or 
five  years  ago  began  to  propagate  yellow-pi-reh  in  a  small  way. 
The  department  has  maile  pn'parations  to  hatch  the  fish  on  a 
large  scale.  This  year  it  hatched  aliout  two  millions,  which  is 
but  a  tithe  of  Ihe  number  c-ontemplatcd  and  rc(|uircd. 

In  addition  to  the  work  enmncrated  the  Department  of  Fish- 
eritw  undertook  to  make  an  exhibit  of  the  fishery  ivsources  of 
Pennsylvania  at  Ihe  World's  Fair  in  St.  IjOUIs.  It  .secured  four 
thousand  stjuare  feet  of  space,  eri'cled  thereon  thirty-five  aquaria, 
ranging  from  four  to  six  feet  each  and  the  remaimier  of  the 
sfum-  was  oeenpied  by  nets,  angling  appliances,  mounted  speci- 
mens of  creatun'H  which  prey  upon  fishes  and  other  objects  of 
interest  associati-d  with  the  fisheries  work.  The  department  n.'- 
grets  that  the  live  fisli  exhibit  was  not  as  succi'ssfiil  as  it  hoixHl. 
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The  disappointment  was  due  in  the  estimation  of  the  department 
to  the  water.  Dr.  Tarleton  H.  Bean,  who  is  in  eharge  of  the 
Forestry,  Fish  and  Game  Building  made  every  effort  to  meet  the 
requirements  of  a  good  live  fish  exhibit,  and  henee  any  disap- 
pointment cannot  be  placed  on  his  shoulders.  The  water  of  the 
Mississippi  river,  it  need  scarcely  be  said,  is,  in  its  normal  condi- 
tion unfit  for  high  grade  fisht^s,  such  as  Pennsylvania  has  in  its 
lakc^  and  mountain  streams.  Filtered  water  at  the  best  cannot 
be  considered  as  entirely  fulfilling  the  needs  of  fishes  like  the 
brook  trout  for  example,  and  chemically  filtered  water  is  among 
the  most  objectionable  of  methods  employed  for  purification,  and 
the  water  of  the  Mississippi  furnished  for  the  aquaria  was  fil- 
tereil,  it  is  said,  by  both  lime  and  alum.  As  a  consequent  most 
of  the  first  supply  of  fish  sent  to  the  exposition  died  with  dis- 
couraging promptness.  Through  the  efforts  of  Dr.  Bean  the 
water  was  subsequently  filtered  by  the  alum  process  in  a  manner 
which  permits  the  maintenance  of  fish  life.  Unfortunately  about 
the  time  that  this  was  corrected  the  weather  l)ecame  verv  warm 
and  the  temperature  of  the  water  arose  to  a  point  where  a  num- 
ber of  species  of  Pennsylvania  fishes  could  not  live  and  also  at  a 
time  when  some  of  the  species  taken  in  the  second  load  were 
about  spawning.  As  a  consequence  on  the  Fourth  of  July  there 
were  only  sixtwn  species  out  of  the  original  thirty-two  still  alive, 
and  the  majority  were  such  hardy  species  as  the  cat  fishes,  and 
the  carps,  and  some  of  the  surviving  species  had  only  one  or  two 
specimens.  Dr.  Bean  had  arranged  for  a  refrigerating  plant  at 
the  beginning  of  the  exposition  in  order  that  there  might  be  a 
good  supply  of  cold  water;  but  unfortunately  the  person,  or  par- 
ties, who  had  the  contract,  for  installing  the  cold  water  appa- 
ratus, failed  to  do  the  work  and  the  exposition  officials  neglected 
to  compel  him  to  do  so.  Subsequently  Dr.  Bean  succeeded  in 
inducting  the  exposition  officials  to  put  in  a  refrigerating  plant, 
and  when  it  is  completed  it  is  hoped  that  Pennsylvania's  display 
of  fishes  at  the  World's  Fair  may  be  representative  of  its  fish  life. 
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DISCrSSlON"  OF  Mil.  MEEHAN's  PAPElt. 

Mr.  Mechan:  This  paper  was  UTitlen  at  the  suggegtion  of 
ime  of  the  officers  of  the  societT,'. 

The  secretary,  Mr.  PealKidy:  I  would  like  to  ask  Mr.  Mee- 
han  a  question:  Is  the  head  of  this  new  order  of  things  in  the 
management  of  the  fisheries  department  of  Pennsylvania  prac- 
tically alouo  responsible,  excepting  tlmt  four  times  a  year  are 
held  meetings  of  the  four  commiiwioners ? 

Mr.  Mcehan :  That  is  practically  the  fact,  yes  sir.  The 
Board  of  Fislierios  Commission  have  certain  duties  to  perform, 
Iwtli  of  |trotective  work  and  gejjcral  work,  but  the  management 

of  and  responsibility  for  all  work  of  the  department  is  on  tlie 
shoulders  of  the  commissioner  of  fisheries. 

Mr.  Peabody:  This  is  a  very  important  matter,  I  think.  I 
know  ill  our  state  and  in  the  stale  of  Michigan  we  have  studied 
the  question  of  liow  to  make  a  fish  commission  most  effective, 
and  also  the  question  of  associating  the  protection  of  fish  with 
the  propagation  of  fish.  In  Wisoimsin  we  have  settled  the  matter 
to  our  own  satisfaction  that  they  should  not  !«  assnciaicil  to- 
getiier,  and  therefore  we  have  distinct  departments. 

Mr.  Meehan :  Our  department  is  distinct  froni  >rnme  or  any- 
thing else — it  is  fisheries  only. 

Q.     But  you  do  protect  your  fish,  I  understand  ? 

A.     Yes,  that  is  true. 

Mr.  Peabody:  I  think  your  state  stands  alone  in  this  new 
raelhwi.  It  is  very  interesting  to  know  how  successful  you  haiT 
been  in  your  work;  and  you  tell  how  many  fry  etc.,  you  have  dis- 
tributed :  but  1  presume  there  has  not  sufficient  time  elapse<l  to 
determine  what  the  results,  even  in  restocking  your  waters  and 
managing  this  de{»irtnieQt  under  this  one  head,  are.  as  1  under- 
stand you  have  been  running  under  plan  hut  one  year. 

Mr.  Meehan :    Only  one  year. 

Mr.  Peabody;    This  goes  ont  in  the  puhlicaiinn  ..f  the  soeiel 
and  naturally  will  attract  considerable  attention.    I  think 
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states  in  the  union  are  looking  to  better  their  system  of  fish  prop- 
agation (at  least  to  better  the  administration  part  of  it)  and  if 
your  plan  is  a  good  one,  others  will  want  it. 

I  should  think  a  fish  commission  that  met  onlv  four  times  a 
year  would  be  absent  minded.  I  believe  such  a  commission  shoukl 
meet  oftener  and  get  more  closely  in  touch  with  the  work  of  the 
executive  branch  such  as  that  done  by  the  superintendents  of 
hatcheries  and  other  superintendents. 

Mr.  Meehan :  I  think  the  members  of  the  Board  of  Fisheries 
Commission  who  are  all  present  except  one,  will  bear  me  out  in 
the  statement  that  they  are  quite  able  to  keep  in  touch  with  the 
work  of  the  department. 

As  to  the  time  when  this  new  order  of  things  was  inaugu- 
rated I  stated  in  my  paper  that  it  was  begun  a  year  ago. 

Mr.  Peabody :  We  have  here  representatives  from  New  York 
and  Michigan  and  also  Rhode  Island  and  Connecticut  and  other 
states,  that  have  fish  commissions  quite  like  the  one  in  Wiscon- 
sin, and  I  would  like  to  hear  this  matter  discussed  bv  them. 

Mr.  Meehan:  There  is  a  danger  in  a  matter  of  this  kind, 
and  that  is  the  danger  of  politics.  If  you  have  but  one  man 
there  is  more  likelihood  of  his  being  pulled  or  swayed  than  if 
you  have  half  a  dozen.  There  is  many  a  man  looking  for  a  job 
who  would  see  in  the  salary  of  the  commissionership  of  fisheries, 
that  it  had  a  certain  salary,  and  would  say,  "it  is  good"  whether 
he  knew  anything  about  the  work  or  not. 

Mr.  Peabody :  That  danger  might  be  averted  if  we  were  al- 
ways as  successful  in  choosing  a  political  commissioner  as  when 
the  President  chose  Mr.  Bowers  who  has  proved  to  be  one  of  the 
most  efficient  and  capable  United  States  Fish  Commissioners 
that  we  have  ever  had.     (Great  applause.) 

Dr.  Bean:  I  am  from  New  York  and  I  would  like  to  say 
something  about  this  carp  (great  laughter  and  applause)  which 
my  friend  from  Pennsylvania  has  declared  an  outlaw.  I  have  no 
objection  to  his  calling  the  carp  names,  but  I  want  to  ask  Com- 
missioner Meehan  why  he  limits  this  outlawry  to  the  carp,  when 
Pennsylvania  has  160  kinds  of  fish  and  nearly  one-third  of  them 
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lieloiig  to  tin-  carp  fainilv  anil  hti'  iiivLTliTiilu  tipawn  eaters?  \\liy 
not  iiifluile  the  cattish,  stiir^K'on  anil  thi-  wi'slurn  trout- — the 
Polly  Yardcn — known  to  all  tlic  «'ewt  coat;!  as  ihv  worst  ^jiawD 
t>ater  in  the  whole  listi' 

Mr.  Meelian:     We  Jo  nol  have  him  in  I'ennsylvania, 

Dr.  Beau:  You  have  the  rainbow  trout  whieli  is  another 
guilty  one.  There  is  another  spawn  ealer  that  (ousuiues  grea-t 
quantities  of  the  eggs  of  the  shad;  shall  we  outliiw  him?  1 
refer  to  the  homo  napienR.     (Ijiughter. ) 

Of  eourse  he  is  not  a  fiwh,  hut  lie  goes  around  among  the 
fish  and  we  havi^  got  to  treat  all  [jeople  alike  it  seems  to  me. 
There  is  n  little  bit  of  u  thing  in  Pennsylvania  eallcd  the  Miller's 
Thumh:  he  is  not  as  big  an  a  miller "s  thumb,  hut  his  capacity  tor 
trout  eggs  and  fry  is  marvelous.  Some  j'ears  ago  the  C'ommis- 
sioner  of  Fisheries  of  the  fniteil  States  had  a  live  Miller's 
Thiiiiih  down  in  Washington  in  an  aquarian,  and  that  little 
fellow  au-  aljout  SO  trout  fry  inside  of  a  minute  and  was  still 
hungry.  We  have  this  Miller's  Thumli.  or  blob,  or  fri'sh  water 
seulpin,  all  over  Pennsylvania.  Of  the  tfii)  varieties  of  fish  in 
Pennsylvania,  lUO  are  fond  of  eggs.  Ia-i  us  extend  this  busineas 
and  get  rid  of  them. 

The  carp  is  of  coursi^  a  spawn  eater— is  an  interlo[»er;  but 
the  people  of  Xew  Ynrk  see  fit  to  buy  a  quarter  of  a  million 
dollars"  worth  from  Illinois  every  year;  hut  that  cut's  no  figure  1 
The  I>elaware  fishermen  l>eg  for  opportunity  to  eateh  them — hut 
that  niakfs  no  differciiee!  Tin-  peojile  <if  Great  South  Bay, 
Long  Island,  are  erazv*  alwut  the  crap,  but  never  mind  that! 
The  greatest  difficulty  1  have  had  with  my  hoalmen  there  has 
Iki'U  Io  get  him  off  the  earp  grounds— he  was  so  fond  of  it !  Per- 
haps it  was  l>eeause  they  are  fond  of  eggs  and  he  was  too — a 
liond  of  sympathy  Ivtween  them.     (Laughter.) 

We  ought  nol  to  g>i  atwul  the  deslruelion  of  carp  in  thlB 
wholesale  way.  It  may  tie  true  that  wi-  (uight  nol  to  have  intro- 
duced earp ;  I  think  there  is  a  great  deal  of  "aeelimatiKation"  so 
ealied  that  had  better  lje  left  alone;  but  we  have  the  earp;  the 
fishermen  get  n  lot  of  money  ont  of  him  ;  and  it  is  only  fair  if  we 
an-  going  lo  ajiidy  legislation  to  this  fish,  that  we  undertake  also 
to  gel  rid  of  all  the  minnows,  suckers,  hlohs.  and  evi^ry  other 
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spawn  eater  in  exi8tence.     That  is  a  logical  conclusion,  and 
discrimination  is  unfair. 

Mr.  Meehan:  Perhaps  the  reason  why  legislation  has  not 
been  taken  against  these  other  fishes  the  gentleman  has  men- 
tioned, is,  that  God  put  them  here  in  the  beginning,  while  the 
German  carp  is  an  introduced  fish,  and  nature  in  arranging  this 
matter  did  not  contemplate  the  unwarranted  interference  of 
man,  and  when  the  German  carp  was  placed  in  these  waters  the 
balance  was  broken.     I  know  verv  well  that  we  have  other  fishes 

• 

that  are  spawn  eaters.  We  know  that  the  eel  is  destructive,  the 
lamprey  will  even  enter  the  shad  to  get  at  the  spawn;  nature 
provided  for  that.  Speaking  of  the  shad  alone,  if  it  were  not 
for  the  upsetting  of  the  balance  established  by  nature,  we  know 
verv  well  that  the  rivers  would  be  filled  with  shad  evervwhere. 
In  regard  to  the  Dolly  Varden  trout,  we  do  not  have  it  in 
Pennsylvania  unless  it  has  been  put  in  by  the  national  govern- 
ment, and  we  will  not  propagate  it,  and  will  propagate  no  intro- 
duced fish  that  we  believe  to  be  verv  destructive. 

• 

I  have  nothing  in  particular  against  the  German  carp :  I  do 
not  want  to  eat  it — I  would  sooner  eat  monkey  veal;  (Laughter) 
but  I  do  want  to  sav  that  while  it  is  a  fish  that  undoubtedlv  holds 
a  place  in  the  market,  while  it  has  a  large  sale,  and  while  we  sell 
it  in  Pennsylvania  markets  to  an  amount  running  up  to  nearly 
$100,000  a  year  in  Philadelphia  and  Pittsburg,  yet  there  is  con- 
siderable evidence  to  show  that  it  has  destroved  fish  that  would 
be  worth  more  monev  to  us.  Black  bass  is  worth  more  to  us  in 
Pennsylvania  in  dollars  and  cents  than  the  German  carp  ever 
could  be,  and  so  far  as  its  use  for  game  and  food  purposes  is 
concerned,  the  black  bass  is  far  superior  to  the  fish  that  we 
have  put  under  the  ban  of  the  law. 

The  Grerman  carp  not  only  eats  spawn  but  is  destroying  in 
many  sections  of  the  country,  plants  that  form  hiding  places 
for  other  fishes.  Other  counts  can  also  be  brought  against  the 
carp.  I  have  heard  it  said  that  there  has  been  no  specific  evi- 
dence brought  against  the  German  carp.  Xow  I  have  seen  plenty 
of  specific  evidence;  I  can  bring  volumes  of  it  from  my  oflice, 
on  the  destructiveness  of  that  fish.  1  have  seen  what  the  fish 
have  done  at  various  times.     I  have  nothing  particular  against 
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the  Gennan  carp,  except  as  to  that  one  thing;  I  am  not  calling 
it  names;  I  am  stating  the  hard,  cold  fact  that  the  lepislature  of 
Pennsylvania  has  practically  declared  it  an  outlaw  by  prohibit- 
ing the  planting  of  it  any  longer  in  our  waters. 

Dr.  Johnson :  1  cannot  enter  into  an  argument  like  this  and 
call  myself  anything  but  a  neophjie;  but  perhaps  T  stand  on  a 
fair,  even  ground,  and  for  once  1  can  hearlily  coincide  with  the 
gentleman  from  Pennsylvania,  and  I  take  issue  at  the  sweep- 
stakes expretwed  by  the  gentleman  from  New  York.  It  is  true 
that  if  we  begin  to  estemiinale  a  dangerous  factor  it  would  seem 
lo  me,  as  in  medicine  and  in  surgery,  it  is  necessary  to  take  per- 
haps one  evil  at  a.  time,  and  take  what  apiicars  to  us  to  be.  the 
greatest  evil.  If  we  attempt  to  kill  out  every  sort  of  fish  that 
catfi  spawn,  in  a  very  little  time  we  would  have  nothing  left  but 
water. 

I  do  not  take  issue  against  the  German  cajp,  because  in  the 
first  place  he  is  a  foreigner.  He  has  l>een  introduced  in  this 
country,  and  there  was  no  necessity  of  it,  as  far  aa  I  can  find  by 
reading,  or  by  liearing  you  gentlemen  speak  of  it. 

Now  I  believe  it  is  right  to  declare  war  against  him.  1  am 
looking  at  it,  gentlemen,  not  alone  from  the  standpoint  of  being 
interested  in  a  very  liunible  way  in  the  propagation  or  culture 
of  other  fisheni,  but  I  am  looking  at  it  a  bit,  1  might  saj',  from 
tile  standpoint  of  a  sportsman.  In  New  Hampshire  where  I 
have  established  a  series  of  ponds  which  I  will  speak  to  you 
about  later,  I  have  si'en  the  brooks  depli'ted,  I  have  seen  the 
ponds  Iiereft.  not  through  enemies  piscatorial,  but  for  the  want 
of  good  laws.  I  have  seen  on  the  other  hand,  I  should  say.  as 
great  a  need  in  some  of  the  ponds  of  some  of  the  smaller  iish, 
which  no  doubt  eal  spawn  when  they  liave  a  chance,  but  in  turn 
they  are  preyed  upon  by  the  fish  that  we  call  our  game  fish  of 
iVmerica,  by  the  fiwii  tliul  appeals  to  the  sportsman  who  goes  to 
the  woy<l8  simple  and  solely  for  tile  recreation,  and  I  hope  not 
for  the  kill  alone.  Every  protection  offered  to  our  game  fish 
in  any  state  I  should  ln-artily  recommend.  If  we  find  Uiat  in 
the  various  exi>eriraents  that  we  have  succeeded  in  eradicating 
aiieh  an  evil  as  the  German  carp  has  proven  itself  lo  be,  then  we 
ean  begin  wilii  other  sp<'cies  ami  slowly  but  surely  relieve  our 
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waters  of  the  natural  enemies  of  the  spawning  fish  classed  as 
game  fish,  and  the  ones  we  care  most  about  to  catch.  (Applause.) 

Mr.  Stranahan:  I  have  seen  a  half  pound  black  bass  whip 
and  drive  off  a  10  pound  carp.  I  do  not  believe  the  carp  is 
destructive  to  the  black  bass ;  and  in  either  event  he  has  come  to 
stay.  Pennsylvania  cannot  cut  much  figure  in  his  extermina- 
tion, no  matter  how  much  she  spends. 

Mr.  Meehan:  I  have  also  seen  a  black  bass  drive  awav  a 
German  carp  and  while  he  was  busily  engaged  in  that  occupation 
another  carp  destroyed  the  nest  that  the  bass  had  been  guarding. 

Mr.  Leary:  I  have  seen  sun  perch  drive  a  tremendous  carp 
from  its  nest.  The  idea  of  a  carp  taking  eggs  from  a  black  bass 
nest  is  almost  incredible.  The  carp  will  take  an  abandoned 
nest  and  will  undoubtedly  eat  a  great  many  eggs ;  but  1  have  12 
big  carp  in  ponds  where  I  am  propagating  crappie  and  we  never 
get  any  crap  from  this  pond  showing  that  the  crappie  destroy 
the  carp,  not  the  carp  the  crappie.  Suppose  you  take  all  these 
spawn  eaters  away,  what  are  your  bass  going  to  eat  ?  I  will 
answer  the  question — they  will  eat  one  another. 

Mr.  Atkins:  I  would  like  to  ask  whether  Mr.  Meehan  re- 
gards the  extermination  of  the  carp  as  practicable. 

Mr.  Meehan:  No  sir,  I  do  not  think  it  can  be  done.  Like 
certain  races  of  people  it  is  impossible  to  get  rid  of  them.  They- 
are  with  us  to  stav. 

Mt.  Atkins :  If  it  is  impossible  to  exterminate  them,  I 
should  judge  the  next  best  thing  would  be  to  eat  them.  (Ap- 
lause  and  laughter.) 

Mr.  Titcomb:  I  did  not  intend  to  say  anything  on  this 
carp  question.  It  has  been  threshed  over  at  every  meeting  and 
still  it  comes  up.  I  was  only  going  to  say  that  it  seems  to 
resolve  itself  into  a  sectional  question;  it  is  a  sectional  issue. 
For  instance,  with  our  present  knowledge  of  the  carp  we  would 
not  ship  them  to  the  waters  of  Maine,  or  the  waters  of  Pennsyl- 
vania, but  there  are  a  great  many  states  in  the  union  where  the 
carp  today  is  a  very  valuable  food  fish  and  where  the  people  enjoy 
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it  on  tho  table;  there  are  places  even  where  they  enjoy  it  a 
game  fish  to  catch  with  hook  and  line.  The  United  States  BnVJ 
eau  of  Fisheries  contiuuee  to  receive  applications  for  carp,  which, 
owing  to  this  feeling  in  tt'rtain  sections  of  the  country  and 
among  the  influential  classes  of  sportsmen  perhaps,  are  not  dis- 
tributed any  longer;  the  people  who  have  asked  for  them  then 
refuse  to  take  any  other  fish  in  many  instances,  and  are  often 
quite  indignant  liecnusi'  they  cannot  have  the  carp.  Some  of 
them  persist  until  they  find  out  where  they  can  secure  the  carp, 
and  take  them  to  their  own  private  ponds.  But  all  through  the 
west  there  are  waters  tiiat  can  be  made  very  useful  liy  the  intro- 
duction of  the  carp,  and  which  otherwise  are  practically  unpro- 
ductive. I  think  I  have  told  this  story  once,  before  the  society, 
but  I  will  tell  it  again.  ^Vhcn  1  was  president  of  a  fish  and 
game  association,  all  of  the  members  sportsmen,  some  of  them 
commissioners  from  the  New  England  stales,  others  commission- 
era  of  fisheries  from  Canada,  224  in  number,  we  sat  down  to  a 
table  on  one  occasion  and  ate  carp  under  the  name  of  baked  red 
snapper;  most  of  them  knew  they  were  not  eating  baked  red 
snapper;  some  of  the  old  lake  fishermen  told  nie  they  thought 
they  were  eating  white  fish ;  another  one  said  pike-perch ;  all 
declared  them  delicious,  '"As  you  know,  a  rose  would  sinell  as 
sweet  by  any  other  name." 

Mr.  Moehau:  You  must  have  had  Rhine  wine  sauce. 
(Laughter.) 

Dr.  Smith:  Mr  Meehan  has  given  us  an  interesting  ac- 
count of  the  wonderful  amount  of  work  a  state  can  do  in  one 
short  year,  hut  it  appears  lo  me  that  he  has  accomplished  too 
much,  and  that  it  would  be  better  if  three-quarters  of  that  work 
could  he  turned  over  to  states  that  now  do  nothing.  But  our 
admiration  for  the  Pennsylvania  Fish  Commissioner  and  for 
IVuusylvanift  fish  work  does  not  eilcnd  to  his  black  bass,  more 
especially  to  the  small  mouth  varietj';  for  a  hlack  hass  (and  a 
small  mouth  black  bass  in  particular)  that  would  be  disturbed  in 
the  slightest  degree  by  a  carp,  is  not  worthy  of  further  considera- 
tion.    (Laughter.) 


Mr.  Miller:     A  friend  of  i 


while  standing  on  a  bridge 
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looking  down  into  a  creek  on  one  occasion  saw  a  sight  which 
goes  to  show  what  a  smart  fish  the  carp  is.  The  maneuver  of 
the  carp  referred  to  in  this  instance  rivals  the  strategy  of  the 
Bussians  and  Japanese  in  their  present  warfare.  My  friend 
looking  down  into  the  creek  was  watching  a  female  bass  guard- 
ing its  spawn,  noticed  nine  carp  preceeding  in  parade  in  front  of 
the  bass,  not  one  of  the  carp  seemed  to  pay  any  attention  to  the 
bass  until  the  last  one  was  almost  directly  opposite  the  bass, 
when  that  carp  made  a  dive  for  the  spawn,  and  although  the 
bass  was  only  half  the  size  of  the  carp  it  showed  fight,  and  while 
the  bass  was  fighting  the  offending  carp,  the  other  eight  carp 
immediately  turned  in  and  gobbled  up  the  entire  spawn.  This 
was  just  a  little  strateg}'  on  the  part  of  the  nine.  They  had 
planned  the  whole  thing  before  they  started  to  eat  that  spawn. 
(Laughter.)  • 

Secretary :  I  would  like  to  ask  Mr.  Meehan  if  the  story  that 
the  carp  is  responsible  for  the  Johnstown  flood  is  true. 
(Laughter.) 

Mr.  Meehan:     It  might  be. 

Mr.  Whish :  I  take  great  pleasure  in  listening  to  these  dis- 
cussions and  forming  my  own  conclusions;  and  my  conclusion 
on  the  carp  question  is,  that  the  American  fish  culturist,  (not 
the  worthy  paper  of  that  name  but  the  individual)  has  received 
an  important  lesson  from  the  German  carp.  He  has  heard  a 
great  deal  about  the  German  carp  abroad  and  lie  brought  it  over 
here.  I  do  not  know  anything  about  the  habits  of  the  German 
carp  abroad,  but  his  habits  here  are  not  those  of  a  gentleman 
among  fishes.  In  our  state  we  have  tried  to  get  rid  of  the  carp 
in  some  of  our  waters  in  this  way :  We  gave  a  permit  to  one  city 
council  to  use  the  seines  of  the  commission  for  the  purpose  of 
relieving  a  river  of  that  fish.  They  took  out  a  carload  a  day  for 
twelve  days,  without  any  appreciable  effect  on  the  supply,  and 
then  gave  it  up.  In  New  York,  those  of  us  who  are  interested  in 
the  cidture  of  the  better  class  of  food  fishes  as  well  as  of  game 
fishes  regret  that  the  carp  ever  was  put  in  our  waters.  It  would 
be  my  judgment,  that  if  carp  were  to  be  planted  again  in  this 
country,  with  the  present  knowledge  which  people  have  of  the 
carp,  its  range  would  be  decidedly  limited. 
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Possibly  the  carp  is  fit  for  food.  Personally  I  do  not  like  his 
looks  as  a  fiah  and  I  do  not  liko  the  looks  of  the  people  I  have 
seen  buying  him  in  (he  market.  I  believe  he  is  a  cheap  food 
for  a  cheap  people,  and  that  we  ought  to  teach  those  people  to 
live  on  ft  good  American  diet,  so  that  they  may  become  better 
citizens.  1  do  not  think  we  can  make  good  people  out  of  ehcap 
food.     (Laughter.) 

Xow  this  little  matter  of  coramiesions  is  something  we  have 
had  experience  with  over  in  New  York  state.  We  have  had  com- 
missions of  five,  six  and  seven,  and  now  have  a  commission  of 
one.  It  is  my  judgment  that  the  single  headed  commiesion  is 
the  best  coDimission,  and  I  will  tell  you  why.  The  commissioner 
is  a  business  man  and  he  does  not  know  anything  about  the  scien- 
tific aspect  of  fish  culture.  He  treats  the  whole  hatchery  system, 
forestry  system  and  game  protection  system  exactly  as  he  treats 
his  own  business;  lie  expects  to  get  results  from  each  one  of 
(hose  departments,  and  if  he  does  not  he  calls  up  the  gentleman 
in  charge  of  tJie  delinquent  department  and  wants  to  know  why. 
In  one  case  he  called  up  a  gentleman  in  charge  of  a  hatchery, 
who  did  not  seem  lo  be  holding  up  his  end,  and  there  is  a  Ijcllcr 
man  in  that  place  now.     (.\pplause.) 

The  wonderful  success  of  our  T'nited  States  Commissioner  of 
Fisheries  is  largely  due  to  the  fact  that  he  is  an  organizer.  He 
gets  a  first  class  lot  of  men  for  important  places  and  therefore 
get*  first  class  results — and  that  is  what  the  people  want — too. 
Put  a  scientific  man  at  the  head  of  a  business  enterprise  and  as  a 
rule  science  docs  not  bear  nut  its  reputation.  Il  is  all  right  for 
looking  into  ihe  problems  of  life,  but  for  getting  the  cash  to  work 
out  those  problems,  it  is  not  worth  a  cent.  let  a  scientific  man 
go  befoiv  a  legislative  committee  and  tell  them  in  a  general  way 
what  they  ought  to  do.  and  the  committee  will  say,  "Iiook  here, 
you  want  so  much  money,  what  are  you  going  to  get  out  of  your 
work  for  it  that  we  can  tell  the  tax  payers  about?"'  And  the 
scientist  is  not  usually  ready  with  the  answer.  So  it  seems  to 
me  that  when  you  get  down  to  a  business  enterprise — and  that 
is  what  fish  culture  is,  if  it  is  anything ;  it  is  the  running  of  a 
manufacturing  plant  to  produce  food  for  the  people — ^you  get 
the  best  results  from  having  a  trained,  active,  alert  business  man 
as  your  eommissioni-r.  and  he  will  look  out  ihnt  his  associates 
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are  men  who  will  get  results.  That  is  the  way  it  has  worked  out 
in  the  state  of  Xew  York.  We  are  too  busy  over  there  to  pay 
much  attention  to  the  manner  in  which  other  states  are  conduct- 
ing their  work,  though  we  follow  them  pretty  closely  and  some- 
times get  some  valuable  information  from  them;  but  our  ex- 
perience has  been  as  I  have  told  you. 

Mr.  Lvdell :  I  onlv  wish  to  sav  that  I  wish  Mr.  Bartlett  was 
here.  (Applause  and  laughter.)  He  would  show  these  enemies 
of  the  carp  where  they  are  at  in  four  minutes.  I  think  the  carp 
was  sent  here  as  a  blessing  for  poor  people.  The  carp  are  here 
to  stay  and  all  the  barrels  of  money  we  can  open  will  not  destroy 
them.  I  like  them  and  am  going  to  keep  on  eating  them  I 
(Laughter.) 

Mr.  Joslin:  WTiat  I  don't  know  about  carp  is  a  great  deal 
more  than  I  have  been  told  here  this  afternoon  (Laughter)  but 
I  wanted  to  say  this :  nearly  two  years  ago  there  were  bills  intro- 
duced in  the  Michigan  legislature  to  allow  the  licensing  of  carp 
fishing  or  seining.  They  finally  resolved  themselves  into  one 
bill  allowing  seining  for  carp  along  the  Detroit  River,  which  with 
the  St.  Clair  River  and  Lake  St.  Clair  connect  Lake  Huron  with 
Lake  Erie.  I  did  not  know  anything  about  whether  carp  ought 
to  be  seined  out  or  not,  and  a  committee  on  fishing  and  fisheries 
were  good  enough  to  invite  the  fish  commissioners  to  come  out 
and  tell  them  what  we  thought  about  it.  Well  we  did  not  think 
anything  about  it  because  we  did  not  know  anything  about  it — 
whether  it  ought  to  be  done  or  ought  not  to  be  done.  Then 
came  certain  people,  (who  some  of  them  I  should  judge  had  been 
to  Pennsylvania)  and  told  us  what  a  destructive  fish  the  German 
carp  was.  It  seemed  to  me  that  representing  the  fish  commis- 
sion at  these  meetings  I  ought  to  find  out  if  I  could  in  what  way 
the  German  carp  is  more  destructive  tlian  other  fish.  This  I 
tried  to  do  and  I  am  obliged  to  say,  Mr.  President,  that  after 
attending  seven  or  eight  meetings  and  after  cross-examining 
every  one  making  these  statements,  I  never  got  from  one  of  them 
a  single  definite  bit  of  evidence  that  the  German  carp  was  more 
destructive  of  our  food  fishes  in  and  around  Michigan  than  any 
other  fish  of  that  nature.  Now  the  fish  commission  have  its  con- 
sent to  a  bill  passing  which  would  allow  the  seining  of  (lernian 
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carp  along  the  St-  Clair  River  and  on  the  shores  of  Ijake  St 
Clair,  and  iu  a  portion  of  Detroit  Hiver  which  hordera  on  the 
state  of  Michigan.  T  have  takeai  occasion  this  summer  to  inquire 
of  thf  carp  fishermen  as  to  what  they  have  found,  and  more  par- 
licularly  witli  regard  to  what  effect  t)ie  (lemian  carp  has  had  on 
the  spawning  beds  of  the  small  mouth  bajis.  Along  the  shores  of 
Tiake  St,  Clair  are  proliahly  as  many  spawning  beds  of  tlie  black 
bass  as  can  he  found  anywhere.  Tlie  gentleman  who  has  done 
the  most  of  the  seining  for  carp  told  me  that  there  were  so  few 
rarp  in  and  around  the  black  basa  spawning  beds  that  he  did  not 
think  it  was  worth  while  to  run  a  seine  there.  Xow  I  have  not 
investigated  it,  gentlemen,  to  see  whether  that  is  true  or  not, 
but  I  know  the  man  and  he  is  a  straight- forward,  truth  tolling 
man. 

It  is  true  that  there  were  some  small  fishermen  who  look  ad- 
vantage of  the  law  and  they  would  run  their  seines  along  the 
black  l>ass  IhhIs  for  the  purpose  of  seining  the  male  bass  guarding 
the  beds,  but  they  were  few  in  number:  and  so  far  as  1  know 
(and  I  think  the  game  wardens  will  boar  me  out  in  so  saying) 
the  carp  fishermen  in  seining  for  their  fish  for  the  eastern  market 
do  not  go  where  the  black  bass  con^'gale.  and  that  would  lead 
me  to  belicTO  that  the  carp  are  not  particularly  destructive  of 
the  black  bass. 

Something  has  boon  said  about  the  formation  of  fish  com- 
missions. I  have  for  a  long  time  been  jwrsonally  of  the  brdief 
that  the  consolidation  of  the  work  of  a  fish,  forest  and  game 
commission  is  a  niilural  one.  .\s  our  lands  are  denuded  of  the 
forests  we  at!  know  that  the  streiims  becouie  (iffecM,  and  it  seems 
to  me  that  the  officer  or  board  having  charge  of  theae  matters  le 
rmturally  very  closely  allied  tn  and  connected  with  the  ollicer  or 
Iward  ntiich  has  charge  of  the  propagation  of  fisli,  and  oiighl  to 
have  charge  of  the  enforcement  of  the  laws  for  their  protection : 
and  while  it  is  not  Ihe  casi'  in  the  slate  of  Michigan  it  has 
seemed  to  me  that  that  wa^  the  logical,  natural  way.  Mr.  Presi- 
dent. The  three  memlMTs  of  the  commission  nu*t  about  twice 
a  month,  after  having  first  selected,  as  wi'  think,  as  good  a  man 
for  sujierinlendent  as  can  be  found  anywhere :  and  when  we  get 
together  we  ask  him  what  ought  to  be  done  for  the  next  two 
weeks  or  a  month  as  the  case  may  \<c     He  tells  us  what  onght  to 
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be  done  and  then  we  order  it  done.  (laughter  and  applause.) 
That  is  really  the  size  of  the  work  of  the  Michigan  fish  commis- 
sion. In  other  words,  laying  aside  levit}%  what  we  have  striven 
to  do  is  to  get  as  good  men  as  could  be  found  in  any  part  of  the 
country  to  do  the  work  that  we  are  called  upon  to  do  and  then 
see  that  they  do  it.     (Applause.) 


THE  WHITEFISHj  SOME  THOUGHTS  ON  ITS  PRO- 
PAGATION AND  PROTECTION. 


Ill  atlL'mptiiifr  to  writ!'  an  article  upon  this  subject,  I  nm 
aware  that  the  lirst  question  that  a  majority  of  the  members  at 
this  mwting  will  ask  themselyes  is,  '"After  all  these  years,  anri 
after  all  that  has  been  written  upon  the  subjeet,  what  lioi's  ho 
expect  to  get  by  threshing  orer  that  pile  of  old  straw." 

Well  I  will  make  no  apolojjj  for  the  endeavor,  but  will  ex- 
cuse myself  as  the  Irishman  did  who  was  learning  to  be  a  brake- 
man  on  a  passenger  train. 

It  was  his  first  trip.,  and  in  order  that  he  should  learn  to  call 
out  the  names  of  the  stations,  etc.,  the  quicker,  he  was  in- 
structed to  follow  the  older  brakeman  through  the  train  and 
repeat  the  names  after  him. 

At  tho  first  station  Ihe  old  brakeman  eame  throiigh  and  sang 
out,  "Ferj'hill;  change  for  Hartlepool.  Stockton  and  Middle- 
borough;  change  for  Spennymoor,  Coxhoe  and  Trimdon;  keep 
your  seat*  going  nortii." 

Pat  strode  after  him  and  shouted  in  a  still  louder  voice: 
"Pareyhill:  change  for  Dahore,  Pniphump,  Tootalooral,  Dider- 
hani;  change  for  Coxcomb,  Moorham.  Findham,  Coldham;  knpe 
your  seats  wliepe  yon  are,'" 

The  conductor  called  him  aside  and  showed  him  the  right 
ntunes  on  the  time-table. 

Pat  removed  his  cap  and  said  poIit«dy,  "Thank  you  sor.  I 
caught  onto  the  music,  but  begorra,  I  didn't  just  eateh  the 
worrils." 

Sow  I  have  the  music  all  right,  and  if  1  fail  in  producing 
just  the  right  words  to  express  myself,  you  will  have  to  lay  the 
blame  lo  our  worthy  secretary,  becaiise  ho  said  "write  about 
whilefiish,"  ami  of  ciiursi'  there  was  nothing  else  for  me  to  do. 

It  will  not  be  net-essary  for  me  lo  give  the  general  description, 
range  local  and  scientific  names,  etc.,  as  this  can  all  be  found 
elsewhere,  and  no  better  name  can  be  found  for  this  best  of  all 
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merchantable  fresh  water  fish  than  just  plain  "whitefish/'  and 
beginning  with  that  I  will  try  to  give  you  some  of  the  details  of 
the  work  of  propagating  this  fish  as  it  is  carried  on  at  the  Put- 
in-Bay station. 

The  whitefish,  like  many  other  fishes,  is  migratory;  its  real 
home  being  in  the  deeper  waters  at  the  lower  end  of  the  lake, 
where  it' stays  in  summer  presumably  for  the  purpose  of  remain- 
ing in  the  cool  water  and  where  the  food  supply  is  more  abundant 
and  in  winter,  because  that  portion  of  the  lake  rarely  if  ever 
freezes  over  so  as  to  exclude  the  air,  and  the  temperature  of  the 
water  at  the  bottom  never  falls  as  low  as  at  the  upper  end  of  the 
lake  where  the  water  is  shoaler. 

About  the  first  of  October  as  the  spawning  season  approaches, 
the  instinct  of  reproduction  prompts  it  to  commence  its  journey 
to  the  shoaler  waters  at  the  upper  end  of  the  lake  where  it  goes 
for  the  purpose  of  depositing  its  eggs. 

The  whole  upper  end  of  the  lake  is  dotted  with  shoals  and 
reefs  which  are  the  natural  spawning  grounds  of  the  whitefish, 
and  as  the  spawning  season  in  Lake  Erie  begins  from  about 
November  5th  to  17th,  about  the  first  of  this  month  they  com- 
mence settling  in  around  the  reefs,  gradually  working  their  way 
nearer,  until  by  about  the  10th,  they  have  gathered  onto  the  reefs 
in  schools  and  the  spawning  season  commences. 

It  is  at  this  time  that  the  work  of  collecting  the  eggs  for  this 
station  commences  and  men  employed  for  the  purpose,  are  sent 
out  into  the  different  localities  or  fields,  where  fishing  is  carried 
on,  each  man  being  provided  with  a  keg,  a  pail,  a  tin  dipper  and 
a  common  tin  milk  pan. 

Upon  arriving  at  the  fishery  a  man  goes  out  with  each  boat, 
and  as  fast  as  the  fish  are  taken  on  board  they  are  examined  by 
the  spawner  and  the  eggs  taken  from  the  live  fish.  In  doing 
this  work  what  is  known  as  the  "dry  method**  is  followed :  The 
the  pan  which  they  would  do  if  the  pan  were  entirely  dry ;  the 
eggs  of  the  female  are  then  extruded  into  the  pan  by  a  gentle 
but  firm  pressure  of  the  operator's  hand  passing  down  over  the 
belly  of  the  fish;  after  the  eggs  are  all  secured  in  this  way,  a 
male  fish  is  used  in  the  same  manner,  the  milt  from  the  male 
being  extruded  over  the  eggs  in  the  pan,  males  enough  being 
used  to  insure  a  portion  of  the  milt  coming  in  contact  with  every 
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egg  in  the  pan,  and  to  insure  this  the  operator  thoroughly  but 
carefully  miies  them,  using  either  his  bare  hand  or  the  tail  of  a 
small  fish  for  the  purpose. 

After  the  eggs  and  milt  have  l)fen  thoroughly  mixed  n  little 
water  is  added  the  j>an  allowed  to  stand  a  tew  seconds,  and  then 
if  the  fish  are  not  coming  too  fast.  Ihc  eggs  are  caref\i]ly  washed 
free  of  all  milt,  after  which  they  are  placed  in  the  keg  which  has 
been  partly  filled  with  water,  and  thus  the  process  goes  on  until 
the  entire  catch  of  fish  has  been  handled.  But  in  ease  the  spawn- 
ing fish  are  coming  into  the  boat  ttw  fast  1o  admit  of  each  pan 
fif  eggs  being  washed  by  itself,  which  is  often  the  case,  they  are 
emptied  into  the  keg  milt  and  all.  and  the  washing  deferred  until 
the  eggs  have  all  been  taken,  when  Ihey  are  all  washed  at  once, 
Ihe  water  being  changed  nntil  the  eggs  are  not  only  clean  and 
free  of  all  luilt  and  any  other  foreign  substance,  but  until  the 
eggs  have  so  far  hardened  that  thiTe  is  no  longer  any  danger  of 
adhesion  and  the  eggs  becoming  caked  in  the  keg  or  other  recep- 
tacle used. 

After  the  eggs  are  taken  in  Ihe  manner  described,  if  the  field 
in  which  they  are  taken  is  near  the  station,  they  are  brought  in 
and  if  sufficiently  hardened  they  are  placed  in  the  jars,  other- 
wise they  are  left  in  Ihe  kegs  and  the  water  carefully  changed  as 
often  as  once  an  hour  until  such  time  as  they  are  fully  hardened 
when  they  are  plaa'd  in  Ihe  jars. 

While  the  eggs  taken  in  the  fields  remoli;  from  the  station 
arc  first  hardened  and  then  placed  upon  cotton  flannel  trays,  the 
Irays  placed  in  a  case  and  shipped  to  the  stAtion.  The  cases  used 
ut  this  station  conlnin  twenty  one  trays  each,  the  trays  being 
eighteen  inches  square  outside  measurement. 

Formerly  if  the  eggs  had  to  be  held  in  the  field  any  length 
of  time  before  shipping,  it  was  the  custom  lo  sprinkle  the  i^gg 
on  Ihe  trays  every  day  or  two,  but  if  the  o)»erator  is  not  situnttni 
so  that  he  can  take  the  eggs  off  the  trays  and  wash  them  and 
also  the  trays  thoroughly,  and  repack  tliem  again,  we  think  it 
iM'ttep  to  leave  them  dry. 

The  objection  to  the  sprinkling  is,  that  the  bottom  eggs  be- 
come bedded  in  the  flannel  mid  the  wetting  causes  the  eggs  to 
form  A  slime  which  soon  sours,  (lie  eggs  become  mouldy  and 
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several  good  eggs  adhere  to  each  dead  one  and  soon  all  are 
spoiled. 

White  fish  eggs  are  hatched  in  glass  jars  holding  about  six 
and  a  half  quarts  each,  about  four  and  a  half  quarts  of  eggs  be- 
ing carried  in  each  jar,  and  to  produce  the  necessary  current  to 
prevent  the  eggs  from  matting  in  the  bottom  about  one  gallon  of 
water  per  minute  is  used. 

The  time  required  for  incubation  is  from  128  to  150  days, 
the  length  of  time  depending  upon  the  temperature  of  the  water. 
With  water  at  an  average  temperature  of  34^/4  degrees  F.  144 
days  were  required  for  the  eggs  to  hatch  during  the  past  winter. 

When  the  hatching  commences,  as  fast  as  the  fry  break  out 
of  the  shells  they  flow  upward  with  the  current  and  pour  out  of 
the  spout  of  the  jar  into  the  trough  below,  and  eventually  find 
their  way  down  into  the  large  fry  tanks  which  are  provided  with 
fine  brass  wire  screens  placed  across  the  lower  end  of  the  tanks 
within  a  few  inches  of  the  overflow,  this  allows  the  water  to  pass 
out  but  the  frv^  are  retained. 

The  fn'  are  than  dipped  from  the  tanks  placed  in  cans  or 
kegs  provided  for  the  purpose,  taken  out  on  a  steamer  and 
liberated  in  the  lake,  care  being  taken  to  place  the  fry  upon  the 
spawning  beds  where  nature  would  have  hatched  the  eggs  had 
they  been  deposited  by  the  fish. 

Care  is  also  taken  to  distribute  the  fry  over  as  large  an  area 
as  possible  so  as  to  avoid  putting  so  many  in  one  locality  that 
there  will  be  a  scarcity  of  food  for  them,  the  try  from  the  Put- 
in-Bay station  being  distributed  over  an  area  of  about  eighty 
square  miles. 

So  much  for  the  propagation  of  the  white  fish,  and  we  will 
now  turn  our  attention  to  the  subject  of  protection,  not  that  we 
expect  to  say  anything  which  will  throw  much  light  upon  the 
matter  ourself,  but  we  may  be  able  to  say  something  that  will 
lead  to  a  discussion  of  the  subject  by  those  present  who  can  en- 
lighten us,  and  also  those  who  shall  read  the  report  of  the  pro- 
ceedings of  this  meeting. 

A  great  number  of  laws  have  been  passed  by  the  legislatures 
of  the  different  states  bordering  upon  the  Great  Lakes,  some  of 
them  wise  and  some  otherwise,  but  no  doubt  all  were  passed  with 
the  very  best  intent  for  the  protection  of  the  different  fishes. 
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Some  states  have  Inws  providing  a  closed  Beasoii  duriug  the 
spawning  period,  others  have  laws  prohibiting  the  taking  of  fish 
in  certain  localities  during  the  spawning  period,  cle.,  all  do 
doubt  intended  lo  work  the  best  reaults  towani  the  per[K't»ation 
of  the  fishing  industry  and  the  supply  of  food  fish  for  tlie  com- 
monwealth. 

Let  us  first  examine  the  merits  of  the  closed  season  for  white- 
fish.  If  the  whitefish  like  the  bagseg,  sunfighes  and  some  others, 
were  nest  builders,  paired  and  fertiiizefl  a  large  per  cent,  of  their 
eggs,  and  then  cared  for  them  until  they  hatched,  and  then  i»ro- 
tecteil  their  young  until  the  fry  could  care  for  themselves,  then 
the  closed  season  would  no  doubt  work  to  the  best  advantage  and 
aecomi>li8h  all  that  is  expected  of  it. 

But  such  is  not  the  case,  on  the  contrary  the  whitefiidi  is  what 
may  be  termed  a  school  spawner,  swimming  otit  the  phoale  in 
schools  or  singly  as  the  case  may,  and  depositing  their  eggs  hap- 
hazard regardless  of  whether  there  is  a  male  fish  within  close 
proximity  or  not,  and  the  logical  result  of  this  careless  manner 
of  procedure  is,  that  but  a  very  small  per  cent  of  (he  eggs  thus 
deposiled  are  fertilized,  and  as  these  eggs  lie  upon  the  bottom 
from  128  to  150  days,  it  naturally  follows  that  a  great  many  are 
destroyed  by  Woming  covered  with  silt,  moss  and  other  filth. 
and  still  mon-  arc  lost  by  being  ealen  by  other  fishes,  water  liz- 
ards, water  fowl,  etc.,  and  it  is  safe  to  say  that  not  one  per  cent 
of  the  eggs  deposited  naturally  produce  fry,  and  this  one  per 
cent  stand  no  bctttT  chance  of  living  and  growing  to  the  edible 
size  tlian  ihosi'  produced  by  the  fish  culturist  and  judiciously 
planted. 

The  average  number  of  eggs  |iroduce<l  by  each  female  white- 
fish  is  about  3C,000.  and  the  fish  culturist  hatches  an  average  of 
eight}'  piT  cent,  or  somclhiug  over  2K,000  fry  to  the  fish  is  pro- 
duced, while  if  this  same  fish  deposits  her  eggs  nn  the  reefs,  but 
one  per  cent,  or  3C0  fry  are  produced,  giving  a  difference  of 
27,640  fry  in  favor  of  Ihc  fish  culturist,  or  for  every  million  of 
fry  poxluceil  naluraliy,  llie  fish  culturist  produces  eighty  mil- 
lions. 

It  ift  however  claimed  by  the  advocates  of  the  closed  season 
that  not  all  the  fish  taken  upon  the  n'efs  are  ripe,  and  that  no 
eggs  can  be  taken  from  the  gri'cn  fish,  this  is  true  nnd  it  is 
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equally  true  that  no  eggs  can  be  obtained  from  any  of  the  fish 
caught  before  the  spawning  season. 

But  it  is  a  fact  that  of  the  fish  caught  on  the  reefs  during 
the  spawning  season,  from  fifty  to  seventy  per  cent  are  spawning, 
and  putting  it  at  the  lowest  estimate,  we  then  have  an  increase 
over  nature  of  about  13,889  fry  to  the  fish,  or  where  nature  pro- 
duces 1,000,000  fry  we  produce  40,000,000,  besides  giving  em- 
ployment to  hundreds  of  men,  and  furnishing  a  supply  of  the 
very  best  food  to  the  people. 

Now  if  the  above  statements  are  borne  out  by  the  facts,  and  it 
is  a  good  thing  to  have  a  closed  season  at  all,  why  would  it  not 
be  better  to  prohibit  fishing  during  the  months  of  July  and  Au- 
gust, at  a  time  when  it  is  next  to  impossible  to  get  the  fish  to 
market  in  a  wholesome  condition,  and  allow  the  fish  to  be  taken 
during  the  spawning  season,  when  the  greater  per  cent  of  the 
eggs  can  be  secured  and  hatched  and  the  resulting  fry  returned 
to  the  water,  thus  securing  to  a  certainty  the  perpetuation  of  the 
industry,  and  furnishing  a  large  supply  of  one  of  the  most  whole- 
some foods  that  nature  has  bestowed  upon  man  ? 

At  the  close  of  our  meeting  at  Woods  Hole  last  year,  a  num- 
ber of  us  were  permitted  to  visit  several  of  the  private  trout 
farms  where  they  make  a  business  of  rearing  fish  for  market, 
and  supplying  eggs  and  fry  to  others  who  are  going  into  the  busi- 
ness or  who  are  desirous  of  stocking  streams,  and  it  was  noticed 
that  at  each  place  the  plant  was  equipped  with  a  hatchery,  rear- 
ing ponds  and  all  the  equipment  necessary  to  carry  on  the  work 
of  propagation. 

Now,  if  it  is  better  to  have  a  closed  season  in  order  to  let  the 
fish  reproduce,  why  have  these  men  gone  to  all  the  trouble  and 
expense  of  erecting  hatcheries,  supplying  themselves  with  appa- 
ratus, etc.,  for  the  work  ?  Why  not^  when  they  have  the  fish,  the 
stream  and  everything  under  their  own  control,  keep  away  and 
allow  the  fish  to  reproduce  in  a  natural  manner  and  in  large 
quantities?  Why?  Because  these  men  are  in  it  for  profit  and 
they  know  that  if  they  trust  to  nature  their  stock  will  be  ex- 
tremely small,  and  their  profits  correspondingly  light. 

But,  says  the  protectionist,  "Do  you  not  then  believe  in  any 
form  of  protection  for  the  fishing  industry  ?"  Certainly  we  do. 
We  believe  in  having  laws  made  for  the  protection  of  the  fish,  and 
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believe  in  haviug  said  laws  made  very  simple  and  binding  so  that 
there  shall  be  no  miBimderetanding,  and  after  they  are  made  have 
them  strictly  enforced  with  a  penalty  sufSiciently  lieav}'  to  effect- 
ually prohibit  the  probability  of  the  same  person  eommitting  the 
second  offence. 

However  we  realize  that  it  is  a  pretty  hard  propoeition  to 
enact  a  general  law  for  the  protection  of  the  fishing  industry  of 
the  Great  Lakes  that  will  not  work  an  injustice  to  some  one,  as 
(he  local  conditions  are  so  varied,  that  the  regulations  which 
would  be  all  right  and  just  in  one  locality,  if  enforced  in  another 
would  drive  the  fishermen  out  of  business. 

But  we  believe  that  a  law  might  be  enacted  and  made  inter- 
statv  and  international  which  would  work  a  hardship  to  no  one, 
be  just  to  all  alike  and  yet  he  almost  a  jwrfect  protection  to  the 
industry,  and  that  would  be  to  simply  have  a  size  limit,  making 
the  limit  large  enough  for  each  variety  of  fish,  so  that  every  fish 
retained  for  market  or  for  the  table  shall  have  had  a  chance  ia 
spawn  at  least  once,  all  fish  under  the  size  limit  to  lie  returned 
to  the  water  with  the  least  injiirj'  poeaible, 

Witli  such  a  law,  with  a  hoavy  penalty  for  having  undersized 
fish  in  one's  possession,  with  a  fearless  ofKceT  stationed  in  each 
jiorl  where  fish  (ire  brought  for  sale  to  enforce  it,  so  that  the 
slaughter  of  immnturi-  fish  would  be  effectually  stopped,  and  the 
work  of  i^opagation  still  carried  on  to  the  fullest  degree,  we 
believe  that  but  a  short  lirao  would  elajise  until  the  effet-t  would 
be  plainly  seen  and  the  lakes  again  teeming  with  all  kinds,  and 
I'sjieciallv  wilh  this  the  best  of  all  fresh  water  fishes. 


JAPAN,  THE  PARAMOUNT  FISHING  NATION.* 

BY  HUGH   M.  SMITH. 
I  ABSTRACT] 

When  Fish  Commissioner  Bowers  directed  me  to  go  to  Japan 
to  look  into  the  fisheries  and  related  industries,  and  thus  con- 
ferred on  me  the  honor  of  being  the  first  American  detailed  for 
this  service,  I  was  already  aware  of  the  general  importance  of 
the  fishing  industry  of  that  country  and  was  well  informed  on 
some  of  its  phases;  but  I  was  not  prepared  for  the  wonderful 
developments  which  I  met  with  in  all  parts  of  Japan.  Quickly 
dispelled  were  any  lingering  doubts  1  may  have  had  as  to 
whether  I  could  leam  anything  of  really  practical  application 
to  the  United  States  fisheries,  and  before  I  left  I  was  firmly  con- 
vinced that  there  is  no  country  from  which  we  and  other  western 
nations  may  leam  more  about  fishing  matters. 

My  unfamiliarity  with  the  language  might  have  been  a  seri- 
ous drawback,  but  it  really  proved  a  blessing;  for  the  Japanese 
government  came  to  my  relief  in  a  most  unlooked  for  and  most 
generous  manner.  Experts  of  the  Imperial  Fisheries  Bureau, 
some  of  whom  I  had  alreadv  met  in  America,  were  detailed  one 
after  another  to  act  as  guides,  companions  and  interpreters ;  and 
on  my  entire  visit,  during  which  1  travelled  5,000  miles  within 
the  country,  I  was  accompanied  by  officials  well  acquainted  with 
the  different  regions  and  their  fisheries.  Furthermore,  in  every 
province  where  fisheries  were  to  be  inspected  the  local  govern- 
ment received  orders  from  Tokyo  to  make  advance  arrangements 
for  the  foreigner's  coming,  and  to  detail  an  assistant  in  the  fish- 
ery department  to  remain  with  the  party  as  long  as  it  was  in  that 
particular  province. 

In  asserting  that  Japan  is  the  leading  fishing  nation,  I  am 
aware  that  its  fisheries  are  exceeded  in  value  by  those  of  two  or 
three  other  countries,  but  Japan  is  pre-eminent — 

1.  In  the  actual  number  of  people  making  a  livelihood  by 
fishing. 

2.  In  the  relative  numbers  of  persons  engaged  compared 
with  the  total  population. 


^  Thif  article,  with  accompanying  illastrationi,  if  published  by  permission  of  Hon.  Geo.  M. 
Bovert,  U.  S.  Comniluioner  of  Fisheries. 
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3.  Jii  the  relative  importance  of  iislicrv  products  in  the 
domestic  economy. 

4.  In  the  ingenuity  and  skill  shown  by  the  ])eople  in  devis- 
ing and  using  fisliing  appliances  and  in  preparing  fishery  pro- 
ducts. 

5.  In  the  extent  to  which  all  kinds  of  water  products  are 
utilized. 

6.  In  the  zeal  displayed  by  the  government  in  promoting 
tho  interests  of  the  fishing  population. 

Complete  statistics  of  the  Japanese  fisheries  have  not  been 
published,  and  many  details  that  one  would  like  to  know  are 
inaccessible.  Stfltisticu  of  the  catch,  however,  are  fairly  com- 
plete and  are  alone  i-Hfficient  to  place  Japan  in  the  front  rank  of 
the  fishinj;  nations.  The  annua!  value  of  the  water  products 
is  now  about  $30,000,000.  The  fishing  vessels  and  boats  number 
nearly  500.000,  of  which  about  18,000  are  more  tliau  30  feet 
long,  and  8S,000  additional  are  more  than  18  feet  long, 

Onc-twenlielli  of  tlii'  entire  pupiihuiou  is  lishennen.  The 
latest  figures  available  give  940,000  professional  fishermen  and 
1,400,000  who  devote  n  part  of  their  time  to  fishing  and  a  part 
to  agriculture  or  other  pursuits,  a  total  of  2,340,000,  as  against 
150,000  in  the  United  States. 

The  factors  which  underlie  Japan's  greatness  as  a  fishing 
nation  are  numerous,  and  some  of  them  have  already  been  sug- 
gested, such  as  the  ingenuity  and  industry  of  the  race,  and  the 
spirit  of  frugality  which  results  in  the  saving  of  every  product 
of  the  water.  The  geographical  features  have,  of  course,  Iwen 
potent  in  tieveloping  the  fisheries — the  numerous  islands  and  the 
great  length  of  the  coast  line  (estimated  at  30,000  kilometers) 
bringing  a  large  part  of  the  population  within  easy  reach  of 
the  sea,  so  that  there  is  scarcely  any  part  of  the  empire  where 
fresh  fish  may  not  be  had  daily  and  this  too  without  the  aid  of 
railroads  and  ice.  The  extension  of  the  empire  diagonally 
through  35  degrees  of  latitude  and  38  degrees  of  longitude  is 
accompanied  by  a  wonderful  variety  of  water  life,  upward  of 
1,000  speeies  of  fishes  being  already  known,  and  other  classes 
being  corr»?Hpondingly  well  represented.  To  all  of  this  is  to  be 
added  a  great  abundance  of  most  ueeful  products,  some  peculiar 
to  the  inshore  waters,  oIIkt;'  higli-sea  species  which  come  close 
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to  the  coast  in  immense  droves  and  are  perpetually  renewed, 
owing  to  the  presence  of  water  several  thousand  fathoms  deep 
within  a  few  miles  of  the  main  land. 

To  the  attitude  of  the  government  must  be  attributed  no 
small  share  in  the  development  of  the  fisheries.  Since  the  Re- 
storation, the  control  of  the  industry  has  been  vested  largely  in 
the  central  government;  and  everything  has  been  done  that  the 
most  enlightened  civilization  could  require  to  promote  the  wel- 
fare of  the  fishermen  and  the  growth  of  the  business.  With 
characteristic  progressiveness,  c^cials  have  been  sent  to  America 
and  other  countries  from  time  to  time  to  study  fishing  and  fish 
culture,  and  the  best  methods  of  foreign  lands  have  been  adopted 
by  the  Japanese  so  far  as  applicable  to  local  conditions.  The 
Imperial  Fisheries  Bureau,  a  branch  of  the  Department  of  Agri- 
culture and  Commerce,  is  splendidly  organized  and  ably  ad- 
ministered by  specialists  in  biology,  fish  culture,  economic  fish- 
eries, and  law  who  can  hold  their  own  in  any  gathering.  The 
work  is  conducted  on  modern  lines,  with  great  stress  laid  on 
scientific  investigation  as  the  basis  for  fishery  legislation  and 
promotion. 

The  imperial  government,  and  the  various  local  governments, 
appreciate  the  importance  of  experimental  and  biological  sta- 
tions in  connection  with  the  fisheries,  and  many  such  stations 
have  been  established  and  are  now  doing  excellent  work.  Most 
of  the  stations  or  laboratories  are  completely  equipped  with  can- 
ning and  other  apparatus,  and  experiments  are  constantly  in 
progress  to  develop  methods  of  preserving  all  kinds  of  aquatic 
products. 

An  institution  to  which  the  Japanese  can  point  with  great 
pride,  and  about  which  I  should  like  to  talk  at  some  length  did 
time  permit,  is  the  Imperial  Fisheries  Institute,  located  in  the 
outskirts  of  Tokyo,  on  Tokyo  Bay.  I  had  the  honor  of  being 
permitted  to  give  a  talk  before  the  faculty  and  students  of  the 
institute  on  the  fishery  work  of  the  United  States.  Upon  be- 
ing shown  about  the  place  and  seeing  something  of  the  equip- 
ment and  methods,  I  was  completely  overwhelmed,  and  had  no 
hesitation  in  asserting  that  no  other  country  had  a  similar 
institution  which  could  compare  with  this  one  in  comprehensive- 
ness of  curriculum,  thoroughness  of  instruction,  and  complete- 
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nesB  of  equipment.  Tho  plant  covers  nearly  9  acres,  of  which 
the  doclc  occupies  1  '/i  acres  and  the  buildings  over  2  acres.  The 
work  extends  over  three  years,  and  has  three  courees,  any  one  of 
which  may  be  selected  for  special  study  by  students  in  their  third 
year,  each  course  occupying  10  full  months.  The  department 
of  fishing  includes  the  following  euhjecta  in  its  regular  curricu- 
lum: Methods  of  fiehing,  navigation,  seamanship,  ship-build- 
ing, meteorology,  owanography,  applied  mechanics,  applied 
zoology,  applied  botany,  mathematics,  law,  economics,  boolt- 
keeping,  elementary  fisheries  technology,  and  English.  The 
department  of  fisheries  technology  has  special  instruction  in 
marine  food  products,  marine  industrial  products,  bacteriology, 
applied  mechanics,  industrial  chemistry,  chemical  analysis,  ap- 
plied zoology,  applied  hotany,  law,  economics,  bookkeeping  and 
English.  In  Ihe  department  of  pisciculture,  the  subjects  are 
fresh-water  culture,  salt-water  culture,  protection  of  fish,  embry- 
olog)',  bacteriology,  oceanography,  chemistrj',  applied  zoology, 
applied  botany,  law,  economics,  bookkeeping,  and  English,  Pro- 
rifiion  is  made  for  post-graduate  investigations  and  for  various 
special  technical  inquiries.  The  institute  baa  an  annual  income 
from  the  government  amounting  to  $70,000,  and  several  minor 
funds;  and  has  numerous  graduates,  most  of  whom  obtain  excel- 
lent positions  as  directors  of  fishiug,  fish-curing,  and  fish-cul- 
tural establisluuents. 

The  Japanese  Fisheries  Society  deserves  mention.  It  was  or- 
ganized about  25  years  ago,  and  has  done  excellent  work  directly 
and  in  co-operation  with  the  government.  It  publishes  a  month- 
ly journal,  and  has  4,979  members. 

It  will,  of  course,  be  impossible  in  a  short  time  to  do  more 
than  present  a  brief  general  outline  of  the  Japanese  fisheries, 
and  then  to  note  particularly  a  few  of  the  more  attractive  or 
important  branches  or  phases  of  the  industry. 

While  the  Japanese  high-sea  fisheries,  for  cod,  halibut, 
whales,  fur-seals,  etc.,  are  important,  and  while  the  river  and 
lake  fisheries  yield  considerable  quantities  of  products,  the  shore 
fisheries  alone  give  to  Japan  its  prominent  and  unique  position 
as  a  fishing  nation. 

or  the  most  valuable  products,  many  are  identical  with  or 
similar  to  ours,  the  principal  difference  in  the  fisheries  of  the 
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two  countries  being  in  the  relative  extent  to  which  particular 
animals  are  utilized.  Herring  is  king  of  fishes  in  Japan^  just 
as  it  is  in  some  European  countries  and  in  the  world  considered 
as  a  whole.  This  fish  is  worth  $4,000,000  yearly  to  the  Japanese, 
and  is  particularly  abundant  in  the  northern  provinces.  Next 
in  importance  come  the  sardines,  valued  at  $3,700,000;  they 
are  extensively  canned,  and  are  also  eaten  fresh  and  sun-dried. 
Their  bonito,  very  similar  to  ours,  ranks  third  in  value,  the  an- 
nual sales  being  $2,000,000.  It  is  prepared  in  a  peculiar  way, 
and  is  always  kept  on  hand  as  an  emergency  ration  in  Japanese 
houses.  A  fish  similar  to  our  scup  or  red  snapper  and  known  as 
the  tai  is  the  favorite  fish  for  fresh  consumption,  and  is  worth 
about  $2,000,000  yeariy.  Other  prominent  products  are  mack- 
erel ($1,000,000),  tunny  or  horse-mackerel  ($900,000),  amber- 
fish  or  yellow-tail  ($1,000,000),  squid  and  cuttle-fish  ($1,500,- 
000),  anchovies  ($800,000),  prawn  ($700,000),  and  salmon 
($600,000). 

The  Japanese  have  no  fisheries  comparable  with  our  shad, 
alewife,  menhaden,  striped  bass,  white-fish,  pike  perch,  lake 
trout,  soft  crab,  lobster  and  sponge  fisheries.  Their  oyster  and 
clam  fisheries  are  insignificant  by  comparison  with  ours;  so,  too, 
are  their  salmon,  mullet,  cod,  halibut,  whale  and  other  fisheries. 
On  the  other  hand  our  herring,  sardine,  anchovy,  yellow-tail, 
tunny,  squid,  prawn,  abalone,  shark,  bonito,  and  sea-weed  fish- 
eries are  trivial  compared  with  theirs;  and  we  have  no  cuttle- 
fish, sea-cucumber,  and  coral  fisheries.  The  recent  growth  of 
the  Japanese  coral  fishery  has  been  marked,  and  the  Mediterra- 
nean corals  which  for  centuries  have  monopolized  the  worid^s 
markets  have  already  taken  second  place;  much  of  the  Italian 
output  of  coral  ornaments  is  now  made  from  imported  Japanese 
raw  products. 

For  weeks  at  a  time  I  was  away  from  towns  having  Euro- 
pean hotels,  and  lived  at  Japanese  inns  in  strictly  native  style, 
sleeping  on  the  floor,  receiving  callers  while  kneeling  on  the 
floor,  and  eating  while  sitting  cross-legged  on  the  floor  before 
miniature  tables,  my  wants  supplied  by  more  polite  waitresses 
than  one  ever  meets  in  any  other  land.  A  typical  Japanese  meal 
abounds  in  products  of  the  water,  and  is  replete  with  surprises 
to  the  unsophisticated  foreigner.  This  is  particularly  true  of 
the  smaller  fishing  villages  where  I  passed  many  days. 
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When  it  comes  to  eating  water  products,  the  Jftpauese  have 
few  pnju dices.  If  any  species  of  fish  are  discarded,  they  must 
be  very  few  indeed  and  1  learned  of  none.  Among  their 
cominoncet,  clieapeat  and  most  wholesome  food-fiahes  are  sherke, 
which  are  broiight  into  the  markets  and  butchered  much  utter 
tlie  manner  of  beef  in  our  couiitxy-  For  some  reason  we  do  not 
knowingly  eat  sharks,  and  thereby  miss  a  gcMxl  deal.  As  aome 
of  yon  arc  doublloss  awar^,  the  dog-fishes,  which  go  in  euch  im- 
mense droves  on  our  east  coast  and  are  so  destructive,  are  excel- 
lent when  fresh  or  canned ;  and  I  prcilict  that  the  day  will  come 
when  liiese  and  other  sharks  will  lie  regularly  seen  in  our  mark- 
ets. 

Raw  fish  is  one  of  ihc  nKtionat  foods.  I  acknowledge  tliat 
my  repugnance  lo  it  was  great,  but  it  whk  overcome  with  the  first 
dish,  for  as  prepared  and  served  by  the  Japanese  the  thin,  cold, 
bonelws  slices  of  perfectly  fresh  tai  or  mackerel,  taken  with  chop 
sticks  find  di])pcd  in  soy-lx'an  sauce,  are  delicious. 

Other  articles  which  I  )iav«  eaten  at  a  single  full-course  din- 
ner are  Heh  eoup,  fried  fisli,  baked  fish,  fried  eels  and  rice, 
pickktl  eggs  of  sea-urchins,  dried  octopus  or  squid,  tx)ilc<l  aba- 
lone.  «(.-ii'Wecd  jelly,  and  ahre<ldc<l  wliale  cartilagi',  picklinl. 

A  characteristic  scene  in  the  larger  coast  lowns  is  a  crowd  of 
men.  women  and  children  searching  and  scraping  and  digging 
with  hand,  or  stick,  or  rake,  on  the  shores  at  low  tide  for  any 
little  fish,  or  shell,  or  crab,  or  bit  of  sea-weed  that  may  serve  as 
food.  Ill  Yokohonia.  where  I  first  saw  this  practice,  swarms  of 
poor  pL-opli'  apjK-or  tin  the  licitch  at  lach  period  of  low  water, 
and  si'Idnm  fail  to  carry  home  with  tliem  enough  of  the  Iwuiity 
of  the  sea  lo  siTve  for  several  meals,  A  very  striking  sight  is 
some  times  afforded  by  the  bright  garments  uf  the  women  and 
girls,  who  even  Uiough  their  kimonos  may  ix'  plain,  usually  affect 
gay  oljis  and  underskirt*.  At  low  tide,  boars  resort  lo  the  marches 
and  liars  for  the  purpoHc  of  galiicriug  any  kinds  of  jiroduets  that 
may  have  been  strande<l  or  that  may  be  accessible  by  wading. 

Fishing  vesaels  anil  UiaU  are  of  various  patterns,  according 
to  the  n^ion,  fishery,  etc.;  but  all  those  used  in  marine  fishing 
are  alike  in  being  very  strongly  and  heavily  built,  many  being 
almost  clumsy  from  our  stjindiminl.  Thry  an'  often  constructed 
throughout'willmnl  the  u.^.-  of  mii^,  ntid  nn-  n.>l  i>flinti>d.     'I'hc 
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boats  are  for  the  most  part  arrang(>d  (or  uculling  instead  of 
rowinp,  and  their  crews  are  larjte.  Ihuiian  labor  is  one  of  the 
cheapest  conimo<litie8  in  Japan.  It  in  no  uncommon  thing  to 
find  eight  to  twelve  men  constituting  a  boat's  crew,  whereas  with 
us  a  Btmilar  boat  and  fisher^'  would  require  only  three  or  four 
men.  The  sails  are  frequently  of  the  junk  rig,  and  sometimes 
consist  of  five  or  six  ujiright  widths  of  straw  matting  loowly 
laced  together. 

The  fishermen  venture  far  off  shore  in  small  open  boats, 


FISHING   BOAT8  WITH   1.ARGE  CREWS. 

sometimes  as  much  as  T-'i  miles,  in  quest  of  certain  [lelagie  fishes. 
The  first  intimation  I  had  of  the  proximity  of  the  Japanese  coast 
on  the  voyage  from  San  Francisco  was  the  sight  of  small  fishing 
junks,  many  of  them  with  women  in  tlieir  crews. 

The  Japanese  fishermen  are  hardy,  ingenious,  capalilo,  sober, 
brave  and  patriotic.  In  view  of  recent  developments  in  Jlan- 
churia,  Korea,  and  on  the  seas,  it  is  proper  to  mention  that  the 
prowess  of  the  Japanese  on  land  and  water  is  due  in  no  small 
degrre  to  the  skill,  bravery  and  loyalty  of  the  fishermen.    When 
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voluntecre  were  called  for  to  take  vessels  iuto  Port  Arthur  for 
the  purpose  of  blocking  the  channel,  those  who  insisted  most 
Btrongly  on  being  allowed  to  go  to  almost  certain  death  were  the 
coast  fishermen;  and  in  every  naval  achiovoment  of  the  present 
war,  the  fishermen  in  the  navy  have  played  a  prominent  part. 

Ingenious  and  important  uses  are  made  of  many  products 
which  with  MS  are  mere  curiosities.  Nothing  would  seem  to  as 
to  lie  of  lewi  value  than  the  dried  atriuga  of  egg-oases  of  whelks 
wliirh  :irv  >ii  (■(jmiuiiii  1)11  mir  siindy  shon's;  and  vet.  in  .Tnpiin.  I 


saw  many  street  vendors  with  push-carts  loaded  with  these  ob- 
jects, flyt'd  u  bright  n'd  or  other  color  and  tastefully  arranged 
on  masses  of  wet  sea-weed;  and  I  saw  many  half-grown  girlfl 
buying  ihem  and  making  a  blowing  noise  by  putting  (hem  be- 
tween their  tongue  and  palate. 

Ill  n  t«wn  ricjir  Tokyo,  1  saw  a  eliop  devoted  to  the  manufac- 
ture and  sale  of  lanlems  made  from  Ihe  dried  skins  of  swell-fish. 
In  tlie  Loo-cboo  lalamls.  water  snakes  are  a  common  article  of 
food.  Tliey  aif  prepared  for  market  hy  drying  in  an  extended 
iir  slightly  wavy  {losition.    Thuse  I  saw  were  about  a  yard  long. 
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The  bamboo  plant,  which  grows  all  over  the  country  and  is 
widely  cidtivated,  is  useful  in  the  fisheries  in  numerous  ways. 
Live-cars  or  baskets  for  sardines  and  other  small  fishes  employed 
as  bait  in  the  line  fisheries  are  usually  made  of  bamboo.  Some 
of  them  are  colossal ;  one  I  saw  drying  on  the  beach  in  a  southern 
province  was  10  feet  in  diameter. 

The  Japanese  have  a  great  many  national  holidays.  One  of 
them  is  devoted  to  girls,  and  another,  in  May,  is  the  special 
propert}'  of  boys.  Besides  the  games  and  festivities  which  per- 
tain especially  to  boys,  a  peculiar  feature  of  this  holiday  is  the 
throwing  to  the  breeze,  from  nearly  every  house,  of  hollow  paper 
and  cloth  fishes,  some  of  them  20  feet  long. 

The  octopus  or  devil-fish  is  abundant^  and  is  an  important 
food-product,  although  my  personal  opinion  is  that  it  does  not 
appeal  strongly  to  the  American  palate.  The  octopus  is  caught 
in  various  ways,  one  of  the  most  interesting  of  which  is  by  the 
use  of  earthen-ware  pots,  which  are  lowered  to  the  bottom  by 
means  of  cords;  they  are  entered  by  the  octopuses,  which  having 
insinuated  themselves  are  reluctant  to  withdraw,  so  that  the  pots 
may  be  pulled  to  the  surface  before  the  animals  try  to  escape. 
I  bring  up  this  fishery  in  order  to  refer  to  a  very  ingenious  corol- 
lary, which  was  first  mentioned  to  me  by  a  professor  in  the  impe- 
rial imiversity  and  later  verified  by  myself.  More  than  a  century 
ago  a  vessel  laden  with  a  very  valuable  cargo  of  porcelains  from 
Korea  destined  for  the  imperial  household  was  wrecked  in  the 
Inland  Sea;  the  captain  and  other  officers  did  what  seems  to  have 
been  a  favorite  amusement  of  the  olden  days,  namely,  they  com- 
mitted suicide  just  before  the  vessel  sank  in  deep  water.  Ee- 
cently  the  fishermen  have  been  recovering  pieces  of  this  pottery, 
which  now  has  an  appreciated  value,  by  tying  strings  to  octo- 
puses and  lowering  them  in  the  vicinity  of  the  wreck.  The  ani- 
mals enter  the  vessels  and  retain  their  hold  of  them  while  being 
drawn  to  the  surface.  Several  pieces  of  this  porcelain  which  I 
saw  were  gems,  seeming  but  little  the  worse  for  their  prolonged 
submergence. 

Japan  has  an  abundance  of  frogs.  Every  one  of  the  million 
or  more  rice  fields,  with  its  numerous  ditches,  is  a  natural  frog 
farm,  and  the  croaking  of  frogs  is  the  characteristic  sound  out- 
side the  cities;  but,  singularly  enough  in  a  country  where  few 
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resources  an-  nej^lected,  trogs  have  no  market  valnc  and  aiv 
never  UBjd  oxoept  aa  delicacies  for  siek  children.  On  thinking 
about  this  matter,  however,  it  has  oecuired  to  me  that  iwrhaps 
the  frogs  are  much  more  vahuible  as  destroj'ers  of  insects  injuri- 
ous to  the  rice  plant  than  they  would  he  as  food.  In  (he  rice 
ditches  and  reservoirs,  carp  are  very  extensively  grown,  and  vari- 
ouc  small  flalieB  also  occur  and  are  caught  with  incoop  nets  or 
short  seines. 

The  cultivation  of  water  products  has  gone  hand  in  liand 
with  the  development  of  the  fisheries,  and  in  certain  lines  has 
attained  greater  perfection  and  estent  than  in  any  other  coun- 
try. The  culture  of  terrapin,  which  with  us  is  an  unsolved  prob- 
lem and  has  only  recently  l)een  serioui^ly  approached,  hag  been 
very  successfully  carried  on  for  years  by  the  Japanese.  I  visited 
a  terrapin  farm  near  Tokyo  where  40,000  young  were  hatelied 
last  year  and  10,000  large  terrapins  were  reared  and  sold  at  an 
average  price  of  40  cents  a  pound.  The  Japanese  oysters  are  of 
excellent  quality,  and  are  extensively  and  ingenioiialy  cultivated, 
as  shown  in  a  special  report  rt»cently  issued  by  the  Bureau  of 
Fisheries.  The  artificial  propagation  of  food-fishes  i^  not  as  yei 
imiHirtant  and  is  practically  restricted  to  ealmoti  in  the  island 
of  Hokkaido  and  Ui  carp  in  all  sections. 

The  fish  whosu  cultivation  engages  more  people  than  any 
other  species  is  the  gold  fish.  The  attention  given  to  tliis  species 
illustrates  one  of  the  characteristic  racial  features  of  the  Jap- 
anese— ^nattiely,  the  love  for  the  purely  beautiful  or  ornamental 
which  pervades  all  classes,  and  the  time  and  money  ttiey  bestow 
on  things  that  aj>iHMl  to  the  esthetic  rather  than  to  the  mer- 
cenary and  practical,  notwithstanding  a  large  part  of  the  popu- 
lation is  and  always  has  bi'en  pitifully  poor  in  this  world's  goods. 
The  demand  for  gold-fish  apjieiirs  lo  be  wiihout  limit,  and  every 
year  the  output  shows  a  substanlial  increase.  Many  thousand 
people  make  a  livelihood  by  growing  gold-fish  for  market,  and 
hundreds  of  peddlers  carry  the  fish  through  the  streets  and  along 
the  roads  in  wooden  tuba  suspended  from  a  shoulder-bar.  The 
teailing  gold-fish  center  is  Koriyaraa,  not  far  from  the  ancient 
capital  city  of  Xara.  llcre  are  ;(.^0  independent  bn'cding  estab- 
lishments. who»r  yearly  output  runs  far  up  into  the  millions. 
One  farm  at  which  I  spent  some  time  was  started  140  years  ago, 
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at  first  for  the  mere  pleasure  of  the  owner,  but  later  it  became  a 
commercial  enterprise  and  is  now  ver}'  profitable. 

The  history  and  methods  of  gold-fish  culture  in  Japan  make 
a  very  interesting  subject  to  the  fish-culturist,  biologist  and  eth- 
nologist; and  I  wish  I  had  time  to  dwell  on  it.  Some  of  the 
American  ideas  as  to  the  wav  in  which  the  different  varieties 
are  produced  afe  preposterous  and  caused  much  mirth  among  the 
Japanese  when  I  mentioned  them.  On  this  point  I  need  only 
say  that  the  results  are  due  to  selection  and  feeding,  through 
many  generations,  beginning  with  the  wild,  carp-colored  form 
which  is  abundant  in  lakes  and  ponds. 

A  branch  of  the  fisheries  in  which  Japan  far  surpasses  all 
other  coimtries  as  regards  both  extent  and  methods  is  the  sea- 
weed industr}'.  In  the  United  States,  notwithstanding  our  long 
coast  line  and  sea-weed  resources  not  inferior  to  Japan's,  the 
annual  crop  of  marine  vegetables  is  worth  only  $40,000,  whereas 
in  Japan  these  products  are  worth  not  less  than  $2,000,000,  and 
are  exceeded  in  value  by  only  four  animal  products  of  the  fisher- 
ies. Many  kinds  of  algae  are  gatliered,  and  many  uses  are  made 
of  them.  The  local  consumption  is  enormous,  yet  large  quanti« 
ties  of  prepared  sea-weeds  are  exported  to  China,  ^Vmorica, 
Europe  and  elsewhere. 

One  of  the  most  valuable  kinds  of  sea-weeds  is  the  kelp,  or 
Laminaria,  which  is  taken  in  inmiense  quantities  on  the  more 
northern  coasts,  particularly  in  the  island  of  Hokkaido.  The 
fishermen  go  out  in  small  boats  and  gather  the  weeds  from  the 
rocks  by  means  of  long-handled  wooden  hooks.  The  plants  are 
spread  flat  on  the  beaches  to  dry,  and  when  thoroughly  cured 
are  packed  in  bundles  and  sent  to  manufacturers  in  various  parts 
of  the  empire,  by  whom  it  is  prepared  for  market  in  a  great 
variety  of  ways,  imder  the  general  name  of  komhu.  Kombu  is 
one  of  the  staple  foods  of  the  country,  entering  into  the  dietary 
of  almost  every  family  and  being  eaten  alone  as  a  vegetable  or 
as  a  seasoning  for  meats,  fish,  stews,  etc.  One  of  the  commonest 
methods  of  preparation  is  to  dye  the  dried  fronds  with  a  solution 
of  copper  sulphate  or  a  green  aniline  stain,  for  the  same  reason 
that  French  peas  are  dyed,  and  then  cut  them  into  long  shreds 
which,  when  dry,  resemble  the  so-called  "Spanish  moss''  that 
festoons  trees  in  the  Southern  States.    After  the  shredded  weed 
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men  and  sold  to  dealers  for  manufactun-  into  a  kind  of  glue. 
The  weeds  are  soaked  in  fresh  water,  made  into  thin,  loose- 
meshed  sheets,  and  rolled  like  Japanese  matting.  When  ready 
for  use,  such  sheets  are  boiled  in  fresh  water,  and  the  pasty  mass 
resulting  ig  employed  as  a  starch  for  clothing,  in  stiffening 
fabrics,  in  cementing  walls  and  tiles,  and  in  other  ways.  This 
business  dates  from  about  1670,  and  is  now  conducted  in  over 
100  establishments. 

A  very  interesting  and  valuable  sea-wfvd  product,  and  the 


BARS  OF  VEGETABLE 


one  with  which  Americans  and  Europeans  are  most  concerned, 
is  vegetable  isijiglass,  or  agar-agar.  It  is  made  from  weeds  rich 
in  jelly  by  boiling  in  fresh  water  and  straining  the  pulpy  mass 
through  coarse  cloths.  For  convenience  in  handling,  the  pulp  is 
formed  into  slender  sticks  about  a  foot  long,  wliich  are  used  lo- 
cally in  making  food-jellics  or  arc  exported  to  Europe  and  Amer- 
ica for  use  of  bacteriologists  in  making  culture  media;  or  the 
pulp  is  molded  into  bars  a  foot  long  and  1V-;  inches  square, 
which  are  sold  almost  e.\clusively  in  Holland  for  use  in  clarify- 
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ing  liquors.  The  Japanese  name  for  thia  product  ie  kanten, 
moaning  "cold  weather,"  in  allusion  to  the  fact  that  it  can  only 
be  prepared  during  winter,  as  a  low  temperature  is  necessary  for 
the  solidification  of  the  jcUy.  .Five  hundred  estahliahnients  are 
devoted  to  its  ninnufactiin',  and  the  (lulpul  in  I!)02  was  3.000,- 
000  pounds,  vflhied  sit  $7.10,1^0.    The  identical  alga  from  which 


PLANTING  BRITSH 


the  Jftpnneee  make  their  kanten  abounds  on  our  eoasts.  but  not 
A  piece  of  it  is  now  utilized.  I  cannot  believe  that  our  coastwise 
inhabitants  will  much  longer  neglect  this  valuable  refource, 
which  yields  a  high-priced,  easily-made  product  whow  gelatinis- 
ing proiXTtief  exceed  those  of  any  otbiT  known  substance. 
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Ore  other  sea-weed  must  be  referred  to  because  the  supply 
comes  ahnost  entirely  from  planted  grounds,  and  in  the  culti- 
ration  of  marine  vegetables  the  Japanese  stand  alone.  In  all 
parts  of  the  world  there  occurs  a  red  alga  known  to  British  and 
Americans  as  laver,  which  was  formerly  a  popular  food  in  the 
British  Isles  and  sparingly  eaten  in  the  United  States.    From  a 


AND  DRYING  LAVER  ON  MATS. 


rery  remote  period  the  Japanese  have  utilized  this  plant,  and 
for  centuries — just  how  long  is  not  known — have  carried  on  an 
ingenious  form  of  cultivation.  In  fall,  arrangements  for  the 
sea-weed  crop  are  made  by  sinking  into  the  muddy  bottoms  of 
bays  numerous  bundles  of  brush  or  bamboo.  These  bundles, 
which  are  prepared  on  shore  and  taken  to  the  grounds  at  low 


^1                136                        Tkirly-Thml    Annual    Meeting                        ^^^| 

^H               tide,  are  planted  in  regular  lines,  deep  holes  being  made  for  them 
^H               by  means  of  an  elongated  conical  wooden  frame,  with  handles, 
^H               which  ie  forced  into  the  mud  by  the  weight  of  the  fishennan.  The 
^H               bnieh  intercepte  and  affords  an  attachment  for  the  sea-weed 
^H               spores,  which  grow  so  rapidly  that  by  January  the  plants  have 
^H              attained  their  full  size  and  the  cutting  of  tlie  crop  begins.    The 
^H               plants  die  about  the  time  of  the  vevual  equinox,  and  the  active 
^B               business  is  at  a  standstill  until  the  ensuing  autumn.    The  best 
^1                grounds  for  the  ciiltivntiim  uf  JHVcr  luv  in  Tokyo  Buy,  ninl  n\>' 

*       %      "^ 

V|.:i,T.n\\-TAIl,   NKT  AND   BOATS. 

Based  by  the  government.    In  1901  the  area  planted  wilh  brush 
fas  951  acres,  and  the  value  of  Iho  crop  was  over  $148,000,  o 
156  an  acre.     In  1903  the  same  area  yielded  $300,000,  or  ove 
>310  an  acre.    The  total  area  of  cultivated  grounds  in  the  whol 
t   Japan    is   about   2,300   acres,   and   the   value   of   the   sea 
reeds  grown   thereon   is  $400,000  to  $500,000.     About  3,500 
amilies  are  engaged  in  this  fonn  of  aquiculture.    Small  quanti 
105  of  the  laver  arc  eaten  fresh,  but  most  of  it  is  sun-dried  before 
t  rcftchea  the  consumer.    The  weeds  are  washed,  picked,  sorted 
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and  then  chopped  fine  by  hand ;  and  the  wet,  chopped  pieces  are 
spread  on  small  bamboo  mate  and  pressed  by  hand  into  thin 
sheets,  the  mats  being  placed  on  inclinL-d  frames  in  the  open  air. 
When  drying  ie  complete,  the  sheets  are  stripped  from  the  mats, 
piled  and  pressed,  and  tied  into  small  bundles  for  market.  This 
product  hae  numerous  culinary  uses,  and  is  found  in  every  Jap- 
anese kitchen. 

Reference  has  already  been  made  to  the  importance  of  the 
amber-fiEh,  or  yellow-tail.  Along  the  southern  shores  of  Shikoku, 
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ONE  OF  THE  BOATS  IN  THE  YELLOW- TAIL.  FISHERY. 

one  of  the  fiye  main  islands,  the  taking  of  yellow-taila  is  the 
chief  fishery,  requiring  a  large  outlay  of  capital  and  employing 
many  men.  The  apparatus  used  is  a  huge  bag  net,  with  long 
straight  wings.  When  a  school  of  fish  has  entered  the  net,  the 
boats  dose  in,  the  fish  are  driven  into  the  bag,  and  are  finally 
pocketed.  I  believe  I  am  safe  in  saying  that  the  yellow-tait  nets 
are  larger  than  any  other  set-nets  in  the  world  and  require  the 
services  of  more  men.  Each  net  is  tended  by  25  or  30  boats,  in- 
clnding  a  look-out  boat  with  an  elevated  perch;  and  150  to  200 
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men  are  iii  constant  atieudance.  A  iiet  which  I  visited  and  saw 
drawn  had  two  wingg,  each  3,000  feet  iong,  one  of  them  extend- 
ing to  the  sliore;  the  hag  was  900  feet  long,  350  feet  wide  at  ite 
moiitli,  and  125  feet  deep.  Diirin;^  a  season  of  2'/^  months,  this 
net  had  stocked  $50,000,  whicli  was  an  ordinary  catch.  On  one 
occasion  10,000  yoltow-tnilB,  averaging  20  pounds  each,  were 
taken  at  one  haul.  There  is  only  one  yellow-iail  net  in  each  vil- 
lage, and  in  many  cases  it  is  almost  the  Hole  source  of  wealth  to 
a  community.  In  five  or  six  years  some  of  the  poorest  and  mean- 
est villages  have  been  made  rich  and  undergone  striking  internal 
improvements  as  the  result  of  the  establishment  of  yellow-tail 
fishing.  When  the  haul  of  the  net  in  question  wae  completed 
and  we  were  about  to  steam  away,  the  captain  of  the  crew  came 
alongside  and  presented  a  fine  yellow-tail,  a  largv  tai,  and  several 
bonito,  which  were  <'ooked  on  the  run  back  to  port. 

Of  all  the  fresh-wattr  fislifs  of  Japan  none  iw  more  interest- 
ing than  the  /tt/%  or  dwarf  sabnou.  It  is  found  in  the  mountain 
rivers  thronghout  the  empire,  and  is  an  important  food  and 
game  species.  Its  introduction  into  certain  American  waters 
would  b<'  very  desirable,  and  I  strongly  recommend  that  its  ac- 
climatization be  attempted.  Following  are  some  of  tlie  points 
in  the  life  history  of  this  really  remarkable  fish,  about  which 
very  little  has  been  written: 

It  spawns  in  fall,  at  night,  in  the  lower  courses  of  rivers,  on 
gravelly  riftiec  The  eggs  are  attaclied  to  the  gravel,  and  imme- 
diately aft«r  attachment  the  out*T  shell  ruptures  and  becomes 
everi^.  Hatching  takes  jdrne  in  three  or  four  days,  and  the 
young  go  to  sea,  remaining  in  the  vicinity  of  the  rivers  until 
spring,  by  wliicli  time  they  have  become  two  or  three  inches  long. 
Then  they  run  up  the  streams,  going  to  the  upper  waters  and 
reaching  full  size  by  August.  In  the  young  fish  less  than  two 
inches  in  lengUi,  tliere  are  conical  teeth  in  the  jaws,  and  cope- 
pods,  flies  and  insects  generally  are  eaten ;  fish  about  two  inches 
long  bisi-  their  teeih,  they  eeaw  lo  eat  animal  food,  papillap 
especially  aiiapt«d  for  scraping  algffi  from  stones  develop  on 
the  lips,  and  twr  afterward  algie  constitute  the  sole  food.  The 
sj)ecie8  rcachi-s  maturity  when  five  inches  long,  and  its  maximom 
length  is  a  Utile  over  ten  inches.  When  just  a  year  old,  it  d 
down  stream,  spawns  and  dies. 
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The  ayu  takes  the  fly  readily,  and  is  caught  for  market  in 
various  kinds  of  contrivances,  but  the  most  interesting  fishery  is 
that  carried  on  with  trained  cormorants.  Most  of  you  have  doubt- 
less  heard  of  this  fishery  but  perhaps  you  have  thought,  as  I  did, 
that  it  was  a  good  deal  of  a  myth.  With  us  cormorants  are  about 
the  most  useless  of  all  water  birds;  but  from  a  verv  remote  an- 
tiquity — certainly  for  1,000  years — the  Japanese  have  employed 
cormorants  for  catching  ayu  on  some  of  the  clear  mountain 
streams. 

At  the  time  of  my  visit  to  the  most  celebrated  of  the  cormo- 
rant fishing  villages,  in  the  outskirts  of  the  large  city  of  Gifu, 
the  outlook  for  fish  was  not  good  and  the  fishermen  had  decided 
not  to  go  out  that  day ;  but  the  governor  of  the  province  had  been 
notified  of  my  coming  by  the  central  authorities  in  Tokyo,  and 
did  something  which  would  be  quite  unthinkable  on  the  part  of 
a  governor  of  one  of  our  states — he  ordered  the  fishermen  to  fish, 
and  they  did  so!  He  also  had  taken  for  me  an  excellent  and 
unique  series  of  photographs  from  which  the  illustrations  have 
been  made. 

The  most  expert  of  the  cormorant  fishermen  and  trainers, 
whose  ancestors  for  many  generations  had  engaged  in  this  fishery 
in  the  same  locality,  attired  himself  in  the  peculiar  dress  of  the 
profession  for  the  purpose  of  giving  a  special  exhibition  of  his 
birds  and  the  method  of  handling  them.  In  preparing  the  birds 
for  fishing,  the  first  step  is  to  put  a  cord  around  the  lower  part 
of  the  gullet,  so  that  the  fish  which  they  catch  may  not  pass  be- 
yond a  point  whence  they  may  be  resurrected.  You  can  readily 
understand  that  it  is  a  delicate  operation,  as  too  tight  a  cord  will 
injure  the  bird  and  too  loose  a  one  will  enable  it  to  swallow  the 
fish.  The  cormorants  are  controlled  by  a  cord  about  14  or  15  feet 
long  attached  at  the  back  of  the  neck,  the  first  part  of  the  cord 
consisting  of  a  stiff  piece  of  whalebone  upwards  of  a  foot  long, 
the  function  of  which  in  preventing  the  tangling  of  the  cord  is 
easily  understood. 

The  boats. are  of  a  special  type,  being  long,  narrow  dugouts, 
propelled  primarily  by  paddles,  but  when  en  route  to  the  fishing 
grounds  a  sail  is  often  used.  Unfortunately  for  the  photog- 
rapher, the  fishing  is  done  at  night,  and  you  can  see  on  the  screen 
not  the  real  operations  but  only  imitations.     I^te  in  the  after- 
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noon  the  boats  start  [or  a  place  in  thi"  river  where  fishing  will 
b^in,  the  connoranls  stowed  away  in  pairs  in  large,  circular 
bamboo  baskets.  The  fialiing  grounds  cover  many  mites,  and 
successive  sections  of  the  river  are  fished  uiglitly,  some  stretches 


CHIEF   or  TUK   CORMORANT   FISHERMEN. 

of  several  tlioiisand  yards  being  set  aside  as  imperial  preserves 
where  no  fishing  is  permitted. 

Each  boat  has  a  crew  of  four  men  and  a  complement  of  six- 
teen cormorants.  As  soon  as  darkness  prevails,  a  blazing  fire  of 
pine  wood  is  kindled  in  the  iron  bnsket  over-hanging  the  liow  of 
tiie  boat.    The  birds  are  dropped  overboard  and  llie  Iwats  drift 
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down  stream  in  a  line,  each  (j^uided  by  two  men.  The  captain 
manages  twelve  ecrniorants  and  liis  assistant  four.  With  the 
birds  diving  and  darting  in  all  directions,  those  of  different  boats 
mingling,  it  is  a  wonder  that  they  do  not  soon  become  inextrica- 
bly tangled;  but  so  skillfully  are  they  managed  that  the  lines 


A  TRAINED  FISHINO  CORMORANT. 


rardy  become  fouled.  In  a  surprisingly  short  time  the  cormo- 
rants' gullets  begin  to  bulge  with  fish ;  when  they  are  well-filled, 
the  birds  are  pulled  up  to  the  gunwale  of  the  boat  one  by  one 
and  their  catch  is  gently  squeezed  out  into  baskets,  the  fish 
nsnally  being  still  alive.     This  is  continued  for  several  hours. 
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and  oacli  conncmint  may  have  filk-i!  its  pouch  fifteen  to  Iwenty 

A  spirit  of  intoniw  enthusiasm  fills  men  and  birds  alike;  and 
the  eliouts  of  tile  fishermen,  the  croaking  of  the  birdi-,  the  rush 
of  Ihe  mountain  stream,  the  splashing  and  creaking  of  the  pad- 
dles, the  hissing  of  the  emlxrs  as  they  fall  into  the  water,  the 
weird  lights  and  shadows,  combine  to  make  a  performance  which 
a  westerner  is  not  likely  soon  to  forget. 

SjHTtnlnrs  u^imlly  go  to  the  firibing  grounds  in  a   kind  of 


CORMORANT  F 


HE   nSHING 


Imrge.  illuminated  by  the  soft  light  of  lanterns  and  well  aiockeil 
with  eatables,  which  are  daintily  served  by  dainty  maids.  On 
the  night  when  I  had  this  unique  oxpi^'rienco,  the  boats  averaged 
800  fish  Hpiew,  and  Ihe  si'veti  Wats  in  whose  operations  I  was 
partiiiularly  interested  caught  fifih  worth  $150 — a  very  Urge  turn 
to  Japanese  fishermen.  The  enlch  was  largely  ayu,  four  lo  eight 
inches  lung,  come  of  which  I  had  for  breakfast  next  day.  The 
liigb(!Bl  praise  for  these  fish  which  I  fivl  saTe  io  |inx!iiiming  is 
that  they  were  as  delicious  as  brook  troui. 
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Shima  is  the  Ithodc  Island  of  Japan,  being  the  smallest  of  all 
the  JapaneBC  provinces;  and  it  has  heeo  celebrated  from  the 
earliest  times,  not  for  its  clam  halves,  but  for  its  women  divers, 
who  are  amonjr  the  most  expert  of  their  class  and  among  the 
most  interesting  i»eople  of  Japan,  inheriting  through  manv  gen- 
erations an  aptitude  for  water  life  which  makes  them  veritable 
human  ducks.  During  a  considerable  part  of  the  year  they  are 
in  the  water  from  five  to  seven  hours  daily,  coming  out  about 
three  times  to  warm  thcnisclvcr-  hy  fires  kindli-d  on  the  shore. 


:8TRATION  OF  CORMORANT  FOHTNG. 

The  chief  objects  of  their  pursuit  are  pearl  oysters,  which 
abound  in  the  clear,  cold  waters  of  this  province.  Gradiuilly  the 
valuable  pearl-oyster  grounds  have  passed  into  the  [wssession  of 
one  proprietor,  who  is  engaged  in  the  growing  of  pearls  by  arti- 
ficial means  and  employe  most  of  the  divers.  Those  of  ordinary 
ability  receive  the  munificent  salary  of  ten  to  twenty  cents  a  day ; 
but  the  most  expert,  like  those  clad  in  white  who  are  giving  a 
special  exhibition  for  my  I>enefit,  are  paid  as  much  as  thirty 
centK.  Each  diver  has  a  tub  in  which  the  pi'arl -oysters  are 
dropped  as  they  are  brought  up.    The  average  length  of  time  the 
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divers  remain  down  is  a  little  less  than  a  minute,  and  the  maii- 
mum  about  IVn  minutt'B,  during  whifh  time  they  colleet  four  to 
six  oysters.  One  girl  will  gather  300  to  500  sheila  in  a  day,  in 
water  four  to  six  fathoms  deep.  On  coming  up  and  preparing 
to  make  another  plunge,  they  make  a  prolonged,  ahril!  whittling 
sound,  produced  by  the  deep  and  rapid  inspiratory  effort.  When 
fift)'  or  more  divi'i-s  are  in  tlie  water  at  ouc  time  in  a  small  area, 
thi'ir  peculiar  whistling  is  almost  imi'ssanl. 

Not  lhi>  least  inlerestinj<  lhin>r  iil"Jiit  \hvM-  women   i>  ll\i>ir 


personal  a]i|H'arani'i'.  Tlicy  aro  >'Mri'nu-li  hardy  ami  powerful, 
and  even  the  rreponsibilities  of  maternity  interfere  with  Iheir 
occupiilion  for  only  a  short  tiirie;  hut  thvy  age  very  ijuiekly;  their 
skin  Incomes  rouf!h  and  eoarst>;  their  hair  turns  red:  and  ex- 
treme ugliness  is  their  inevitable  lot.  When  not  in  the  water, 
they  are  otlendin^  lo  their  searcely  lens  arduous  work  in  the 
flolds.  They  eupporl  the  male  memtwrw  of  their  households,  who 
pass  iheir  days  in  lazing,  smoking,  and  chess- playing,  and  are  in 
all  respectit  inferior  to  the  women. 
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The  proprietor  in  question  ha»  pateDt(><l  a  method  of  induc- 
ing an  artificial  growth  o£  pearls  in  these  molluske,  and  has  bnilt 
up  an  exceedingly  important  business.  He  emptojes  100  people, 
has  about  100  acres  under  active  cultivation  and  many  hundred 
acres  on  which  to  draw  for  his  supply  of  muUusks  tor  inocula- 
tion, and  has  about  ly^  million  of  pearl-bearing  oysters  on  the 
beds  all  the  time. 

The  pearls  thus  pnxlueeil  have  a  fine  luster,  and  are  mark- 
eted in  all  parts  of  the  world.    Of  ten  pearl-oyuters  which  I  was 
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permitted  to  take  at  random  from  one  of  the  planted  beds,  seven 
containeii  merchantable  pearls. 

A  fishery  station  in  the  southcni  part  of  Shikoku,  where  I 
spent  several  delightful  and  profitable  days,  was  built  two  years 
ago  by  the  local  government  for  the  special  purpose  of  develo])- 
ing  new  methods  of  fishinjr  and  of  preserving  fishery  products. 
Its  working  staff  consists  of  a  director,  eight  assistants  and  thirty 
fishermen.  A  noteworthy  feature  of  this  station  is  that  it  is  lo- 
cated on  a  tract  of  ground  bought  by  the  commercial  fishermen 
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anil  im'M'iitwl   lo  i!ip  govenimi.'iit  fur  tlii'  purpose.     Hae  aiiy- 
thiii^!  of  this  kind  ever  happi'Ded  in  the  United  Stales? 

An  im])(>rtant  business  in  purts  of  Japan,  moro  especially 
ill  tlie  Boutli  and  on  the  shores  of  the  beautiful  Inland  Sea,  is 
the  manufacture  of  salt  from  sea  water.  Many  thousand  persons 
are  engaged,  and  tlie  salt,  tlius  made  is  used  in  the  fisheries  and 
for  most  other  purposes,  there  being  very  little  rock  salt  era- 
plowd.  The  salt  fields  are  on  about  the  same  level  as  the  sea, 
and  are  inlersci-(ed  liy  dilcbe.>^  in  which  the  tide  flows.     The  gur- 
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face  is  hard,  level  and  sandy.  Water  from  the  ditches  is 
sprinkled  by  bund  over  the  floor,  and  then,  in  order  lo  promote 
evaporation,  men  rake  the  wel  sand  with  a  kind  of  harrow.  The 
sprinkling  and  stirring  of  the  sand  continue  until  it  can  take  up 
no  niorv  »iU;  it  is  then  scraped  into  piles  by  nieam;  of  long 
pit^i-es  of  wood  drawn  by  the  workmen,  and  put  into  bins,  of 
which  each  field  has  many  arranged  in  long  rows.  The  sand  is 
then  thoroughly  washed  with  wa  water,  and  the  concentrated 
brim-  n-sulting  wdleels  in  vats  liencath  the  bins.     From  Ibc  vats 
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the  brine  is  poured  in  a  sluice  or  flume  anti  transferred  to  large 
reservoirs  under  cover.  As  required  it  is  poured  on  large,  shal- 
low sheet-iron  trays  under  which  is  a  hot  coal  fire,  and  the  water 
is  driven  off  by  boiling. 

Events  are  moving  swiftly  in  Japan.  Thi'  Japan  of  a  few 
years  ago  is  not  the  Japan  of  today,  and  the  Japan  of  the  near 
future  will  not  be  the  Japan  of  the  present.  In  its  fisheries,  as 
in  its  entire  industrial  and  social  life,  this  land  of  the  Yankees 
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of  the  east  is  responding  all  too  quickly  to  the  pace  set  by  the 
Yankees  of  the  west;  and  whatever  the  outcome  of  the  present 
unfortunate  war,  the  changes  in  existing  conditions  will  be  ac- 
celerated. We  can  not  say  what  developments  in  the  commercial 
affairs  of  the  nation  the  present  generation  or  the  next  may  see; 
but  who  can  doubt  that  Japan  will  continue  to  be  our  teacher  in 
many  things,  and  that  her  fisheries  and  otiier  industries;  will 
become  even  more  important  at  home  and  to  tlie  world  at  largo  ? 
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D18CV83IOX  OF  DR.  SMITH'S  LECTL'BE. 

At  the  eoDclusioit  of  the  lecture  Dr.  Snutli  said,  "I  shall  be 
glad  to  auswor  any  questions  that  you  may  desire  to  put  to  me  on 
this  Bubject," 

Preaiiient  Clark:  When  you  are  speaking  of  gold  fish  do  you 
mean  to  tell  iis  lliat  tlicy  an'  »«h1  for  food  as  well  aa  for  orna- 
ment ? 


SAM'  FlliLD,  ! 
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Dr.  Smith ;  They  are  used  exclusively  for  o 
common  sight,  even  in  the  howBes  of  ihe  poorest  peasants  to  find 
a  little  goldfiah  glolw  suspended  from  Ihe  doorway  or  the  ceil- 
ing.    (Applause.) 


CORSTRUCnON  OF  PONDS  AND  POND  CULTU- 
RAL METHODS. 

BY  J.  L.   LEABY. 

There  has  been  so  much  said  relative  to  the  construction  of 
ponds  and  pond  cultural  methods  that  it  seems  but  very  little 
additional  can  be  written  or  suggested  along  this  line  that  will 
prove  of  value  to  the  practical  fish  culturist,  yet  those  of  us  who 
have  built  ponds  have  discovered  mistakes  made  in  construction 
as  well  as  experience  has  shown  errors  in  cultural  methods  and 
the  room  for  improvement  therein. 

The  first  great  essential  to  successful  pond  building  is  abund- 
ance of  water.  I  am  safe  in  making  the  assertion  that  few  pond 
building  ventures  have  been  made  that  were  entirely  satisfactory 
in  this  respect.  We  felt  confident  the  supply  of  water  was 
ample  for  all  needs  only  to  find  after  our  ponds  were  con- 
structed, nine  times  out  of  ten,  that  this  necessary  element  of 
sneoess  was  inadequate  to  supply  the  demand. 

The  course  of  supply  in  most  cases  does  not  matter  so  that 
it  is  abundant.  It  may  be  spring,  artesian,  taken  from  some 
stream,  or  stored  from  rain  and  snow  fall.  All  will  answer 
though  of  course  the  purer  and  clearer  the  water  the  better  as  it 
adds  materially  to  pleasure  and  success  with  the  work,  but  bear 
in  mind  it  is  water — water — just  twice  as  much  as  you  think 
vou  need. 

As  to  pond  site  it  is  necessarily  secondary  to  water  and  must 
be  located  as  near  the  supply  as  possible  to  avoid  the  expense 
of  long  conduits,  ditches,  or  flumes.  Where  artesian  wells  are 
the  source  of  supply  and  so  located  that  heav}-  rain  storms  do  not 
affect  them  it  does  away  with  long  flumes  or  conduits  that  other- 
wise must  be  used  to  prevent  disaster  by  flooding  the  ponds  and 
consequent  loss  of  fish.  Most  of  the  eligible  pond  sites  are 
subjected  to  this  danger  of  overflow  and  every  precaution  should 
be  taken  to  guard  against  danger  from  this  source.  The  most 
secure  place  is  the  center  of  some  low  flat,  or  swamp  is  not  ob- 
jectionable, with  the  supply  of  water  from  spring  or  spring 
branch.     I  would  build  my  pond  or  ponds  in  the  center  of  flat 
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or  swamp,  making  them  narrow  enough  to  leave  wide  spaues  on 
either  side,  with  banks  not  lees  than  eight  feet  on  top  and  thirty- 
five  feet  wide  at  base.  There  is  one  precaution  often  neglected 
in  building  bonde  and  that  la  the  foundation  or  bed  for  your 
banks.  Be  sure  that  all  grass,  weeds,  and  roots  are  removed 
and  that  the  earth  is  well  broken  as  lliis  allowa  the  dirt  of  the 
banks  to  assimilate  with  tlie  foundation,  leaving  no  seam  for 
seepage  which  is  a  source  of  annoyance  and  often  develops  into 
a  dangerous  leak.  At  the  level  of  water  held  in  ponds  I  would 
construct  drainways  to  take  off  (he  surplus  water  of  heavy  rain 
storms.  A  good  plan  is  to  closely  observe  during  heavy  rains 
tlie  amount  of  water  that  flows  over  iJie  intended  pond  site  and 
by  this  means  you  can  calculate  very  closely  the  amount  of  water 
it  will  be  necessary  to  divert.  Exiended  flats  or  swampy  places 
have  great  advantages  for  pond  building.  One  is  nearly  always 
assured  of  an  abundant  supply  of  water  and  such  a  site  is  less 
liable  to  danger  from  overflows  than  the  imrrow  gorge  of  the 
hillside.  Then,  loo,  on  such  a  site  you  are  nearly  always  as- 
sured of  nn  abundant  growth  of  aquatic  plants  which  adds  much 
to  the  value  of  the  ponds.  Wliere  artesian  water  can  bo  relied 
upon  you  can  build  on  the  most  convenient  or  desirable  location. 

AVTicre  it  is  desired  to  supply  ponds  wilb  water  by  diverting 
part  of  a  stream,  although  an  abundance  of  water  may  be  assured 
at  all  times,  it  is  too  often  the  most  dangerous  of  all  locations, 
as  well  as  the  most  espeosivc.  Such  ponds  are  more  liable  to 
disaster  from  overflow  than  other  locations.  Either  you  have 
an  expensive  dnm  to  build  in  order  to  divert  the  water  or  it  is 
necessary  to  lap  the  stream,  if  a  flowing  one,  some  distance 
above  your  pond  site  and  carry  the  water  through  a  ditch  or 
raceway,  and  as  most  streams  are  liable  to  get  out  of  tJieir  banks 
at  times  this  proves  a  source  of  danger. 

The  shape  of  a  pond  may  conform  to  its  situation,  making  it 
wide  in  one  place,  narrow  in  another,  with  symmetrical  curvee 
that  add  much  to  its  beauty  without  impairing  its  usefulness. 

As  to  the  bottoms  nothing  uniform  is  desirable — shallows 
here  and  there  with  little  islands  covered  with  aquatic  plants 
also  add  to  the  attractiveness  and  as  these  shallows  may  tx'  cov- 
ered with  sand  and  gravel  they  make  ideal  spawning  grouoda 
for  the  fish.     If  the  ponds  an>  for  commercial  pur|>oses  or  the 
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rearing  of  great  numbers  of  young  fish  is  desired  these  irregu- 
larities should  all  drain  to  the  draw-off  which  may  be  by 
natural  drainage  or  if  so  situated  that  this  is  not  feasible  can  be 
pumped  out  with  a  small  gasoline  pumping  plant,  that  being 
about  the  cheapest  power  used. 

This  emptying  of  ponds  is  only  needed  for  pond  cultural 
work.  Should  the  writer  ever  build  more  ponds  he  will  have 
them  of  not  less  than  one  acre  each,  with  irregular  bottoms  and 
long  sloping  inside  banks,  the  bottoms  not  so  irregular  as  to 
interfere  with  seining  but  having  many  shoal  places  for  spawn- 
ing grounds  as  well  as  basking  and  feeding  places  for  the  young 
fish.  While  ponds  built  on  the  above  lines  are  well  adapted  to 
all  fresh  water  fish  they  would  be  ideal  for  black  bass,  crappie, 
strawberry  bass,  and  in  fact  all  of  the  sunfish  family. 

Various  methods  are  suggested  and  practiced  by  fish  cul- 
turists,  each  no  doubt  thinking  his  own  plan  the  best. 

While  good  ponds  with  an  abundance  of  water  are  the  first 
needs  yet  the  importance  of  choice  brood  fish  cannot  be  over 
estimated.  The  mistake  that  many  fish  culturists  make  is  over 
stocking  the  pond  and  this  should  be  carefully  guarded  against. 
This  may  vary  with  climate  but  taking  one  acre  as  a  pond  basis 
thirty  pairs  of  fair  sized  black  bass,  two  and  one  half  to  three 
pounds  each,  and  fifty  pairs  might  not  be  an  extreme.  One 
hundred  pairs  of  the  following  fish:  Crappie,  rock  bass,  straw- 
berry bass,  and  twenty  pairs  of  channel  catfish  or  carp. 

If  the  output  is  for  commercial  purposes  some  fifteen  or 
twenty  nursery  ponds  or  pools  will  be  needed.  These  should  be 
eight  by  twenty  by  two  feet  deep,  with  concrete  sides  and  bot- 
toms. The  drainage  should  be  perfect  allowing  them  to  be 
cleaned  at  all  times.  The  wat^r  supplying  these  ponds  should 
be  carried  by  piping  and  each  pool  provided  with  a  separate  inlet 
and  outlet.  The  result  of  various  experiments  made  with  black 
bass  shows  that  no  young  should  be  transferred  to  nursery  pools 
under  three-fouiths  to  one  inch  long  as  they  can  then  take  small 
particles  of  food  prepared  or  collected  for  them.  Should  the 
brood  ponds  be  well  supplied  with  natural  food  the  young  fish 
should  remain  until  they  can  readily  take  prepared  food  and 
small  minnows.  The  best  food  for  most  fish  is  the  fiesh  of  fish 
and  the  best  being  the  flesh  of  crawfish,  in  fact  the  fiesh  of  any 
fish  so  that  it  is  fresh.   . 
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My  method  of  preparation  is  as  follows:  A  white  pine 
chopping  block  two  inches  thick  as  large  as  desired^  a  sharp 
butcher  knife,  a  piece  of  metal  sheet  steel  with  perforations  1-32 
of  an  inch  and  a  glass  or  porcelain  bowl  are  the  articles  required 
for  the  work.  The  tails  of  the  crawfish  are  skinned  and  the 
flesh  of  the  other  fish  skinned  and  boned,  then  chopped  with  the 
knife  upon  the  board,  keeping  knife  and  board  wet  it  can  be 
chopped  very  fine  and  screened  through  the  metal  sheet  into  the 
bowl  and  thinned  to  the  consistency  of  cream  with  water.  This 
is  ted  to  the  young  fish  once  a  day  or  of  tener  if  necessary. 

The  method  of  transferring  young  fish  from  brood  ponds  I 
described  at  some  length  at  our  meeting  last  year. 


A  PLAN  FOR  BASS  PONDS. 

BY  E.  M.  LAMBERT. 

I  beg  to  submit  herewith  a  plan  for  bass  ponds  which  com- 
bines the  advantage  of  a  large  pond  for  breeding  and  small 
ponds  to  facilitate  drawing  and  cleaning,  together  with  a  greater 
depth  of  water  over  the  entire  pond  than  is  possible  in  a  large 
pond  built  on  the  plan  at  present  followed  in  this  Bureau.  The 
material  used  in  the  construction  of  the  subdivisions  and  out- 
side walls,  shown  in  the  accompanying  drawing,  is  wood — con- 
crete, brick  or  stone  can  be  used  instead.  The  outside  walls  are 
built  eighteen  inches  to  twenty-four  inches  higher  than  the  sub- 
divisions, so  that  when  it  is  desired  to  convert  the  four  small 
ponds  into  one  large  one,  eighteen  inches  to  twenty-four  inches 
of  dam  boards  are  inserted  in  the  four  outlets  and  the  water 
rises  over  the  sub-divisions. 

Each  pond  is  supplied  with  a  separate  inlet  and  outlet,  so 
that  when  the  water  is  dropped  to  the  low  level  a  circulation 
can  be  maintained  as  desired.  By  this  arrangement  the  pond 
can  be  drawn  down  in  installments,  a  great  advantage  when 
distribution  time  arrives.  Frequently  at  the  Wytheville  station 
we  have  found  it  necessary  to  draw  our  largest  pond,  over  two 
acres,  in  order  to  procure  500  or  600  bass  to  make  up  a  car  load. 
.This  requires  several  days,  when  the  pond  is  full  of  plant,  and 
a  consequent  loss  of  fish,  especially  in  the  months  of  August 
and  September  when  the  water  is  warm,  on  account  of  the  fact 
that  in  drawing  a  large  pond  a  long  stretch  of  water  line  is  con- 
stantly receding  and  leaving  the  fish  high  and  dry,  necessitating 
a  large  number  of  men  to  keep  them  picked  up.  Your  troubles 
are  not  over  then,  as  storage  room  must  be  provided  for  the  sur- 
plus fish,  where  they  will  have  food  and  the  required  tempera- 
ture of  water  until  needed  for  future  shipments. 

With  the  subdivided  pond  the  water  can  be  brought  to  the 
low  level  in  the  series  and  each  sub-division  drawn  as  needed. 

Removing  plants  from  a  large  pond  is  a  very  slow  undertak- 
ing, it  cannot  be  wheeled  out  on  barrows,  or  hauled  on  wagon,  on 
account  of  the  soft  bottom.  This  labor  is  considerably  eliminated 
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by  the  sub-division,  on  the  top  of  which  is  spiked  a  twelve  inch 
running  board  over  which  barrows  can  be  nm  to  remove  the 


plant  or  silt,  ahoiilil  it  become  mwasary  iit  any  time  lo  remove 
the  latter. 

A  fenw  biijll  ■■[  one-half  inch  by  two  inch  pickels  runs  ihe 
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entire  length  of  the  series,  cutting  off  the  nesting  grounds  so  that 
the  large  fish  are  confined  to  a  limited  area.  One  end  of  the 
picket  is  driven  into  the  mud,  the  other  rising  to  a  level  of,  or  a 
foot  above,  the  outside  walls.  Gates  wide  enough  to  pass  a 
wheelbarrow  are  set  in  over  each  sub-division. 

Any  size  or  shape  pond  can  be  subdivided  in  this  manner, 
and  can  then  be  used  as  one  large  or  as  a  series  of  small  ponds. 

Discussion  of  the  papers  of  Mr.  Lean-  and  Mr.  Lambert. 

Mr.  Titcomb:  (Before  reading  Mr.  Lambert^s  paper)  I 
recently  visited  the  Wytheville  station,  and  while  talking  with  a 
fish  culturist  there  he  presented  a  new  idea  on  the  con«truction 
of  ponds  for  the  propagation  of  bass,  and  I  requested  him  to 
make  a  drawing  and  some  specifications.  Xow  this  paper  he 
did  not  send  for  the  use  of  the  society,  but  it  seemed  to  me  an 
idea  which  possibly  might  be  worked  out  and  become  of  value  to 
us,  and  1  have  therefore  taken  the  liberty  to  present  it  at  this 
time. 

(At  the  conclusion  of  the  paper).  I  have  here  the  drawing 
which  he  has  made  to  give  the  idea.  It  can  be  modified  in  many 
ways,  but  as  you  have  learned  from  the  paper,  the  chief  idea  is 
to  have  a  series  of  small  ponds  which  can  be  overflowed,  and 
when  overflowed  form  one  large  pond,  drawing  down  that  pond 
you  reduce  your  fish  into  as  many  small  ponds  as  you  have  parti- 
tions, and  can  take  them  out  at  your  leisure. 

Mr.  Leary:  I  think  the  plan  is  quite  elaborate,  for  as  soon 
as  you  draw  your  ponds,  the  fish  all  go  to  the  upper  ends  anyway 
and  you  can  get  most  of  them  by  seining.  Bass  do  not  follow 
the  water,  they  work  against  it.  So  I  do  not  think  there  would 
really  be  any  advantage  in  these  partitions,  although  there  might 
be.  But  all  fish  travel  against  the  current,  and  the  minute  you 
commence  to  draw  a  pond  all  your  fish  seek  the  way  the  water  is 
coming  from  and  go  against  it,  and  your  fish  go  to  the  upper 
end  of  your  pond,  so  that  you  would  have  to  resort  to  seining. 
Anyway  you  can  seine  as  many  as  you  want  and  leave  the  balance. 
All  stations  should  have  good  nursery  ponds.  And  if  you  can- 
not use  all  your  fish  at  once,  you  can  hold  them  over  two  or  three 
weeks.  That  is  the  way  I  do — still  the  plan  offers  some  ad- 
vantages under  certain  circumstances. 


14G 


Thirtii-Thirti    Annual    Meeting 


1  each  one  of  th( 


Mr.  Titcoinb:     Voii  can  Imvc  a  ^iqiply 
small  ponds. 

Q.     You  can  have  extra  inlets  to  each  of  the  small  ponds  Pj 

A.  You  can  have  as  many  inlets  as  necessary,  and  sup{| 
each  small  pond  separately.  Y'ou  reduce  your  iarge  pond  to^ 
series  of  nursery  ponds,  practically. 

Mr.  Stranahan:  This  plan  would  not  be  at  all  feasible  wH 
us.  We  can  always  get  out  all  the  fish  we  want  to  make  a  ship- 
ment. We  made  extensive  and  quite  expensive  experiments  in 
fencing  off,  using  chicken  wire,  to  separate  our  adults  from  our 
fry,  and  it  was  an  abject  and  complete  failure,  and  resulted  in 
the  breaking  up  of  our  schools.  The  parent  bass  would  come 
along  the  fence  with  his  brood,  a  portion  would  get  through  and 
get  separated,  and  schools  were  broken  up  long  before  they  ought 
to  be,  and  we  had  just  to  remove  the  fence.  It  resulted  in  the 
of  a  good  many  thousand  fry  for  us  two  years  ago,  and 
abandoned  the  idea,  entirely. 

Mr.  Lydell :  I  would  like  to  ask  Mr.  Leary  why  he  needa 
much  water.  Is  il  on  account  of  its  being  so  warm  in  y( 
locality? 

Mr.  Leary:  The  temperatiirc  get*  very  high,  and  we  have 
to  keep  up  a  fair  standard  of  fullness.  We  have  nine  months  of 
summer. 

Mr.  Stranahan :     Nearer  twelve. 

President  Clark:  I  would  like  to  aay  a  word  or  two,  be- 
cause our  experience  this  year  has  not  been  the  same  as  Mr. 
Leary'*'.  You  remember  a  year  ago  at  tlie  Woods  Hole  meeting, 
T  told  you  that  I  was  an  infant  in  bass  culture,  and  I  think  I 
am  about  in  the  second  grade  in  the  school — and  1  find  that  what 
experience  we  have  had  has  been  a  little  different  from  that  of 
Messrs.  Leary,  Lydell,  and  Bower.  I  do  not  find  that  bass  rua 
up  the  current  at  all.  They  go  down  in  the  kettle  especiaUa 
small-mouth  bass. 

Mr.  Ix-ary:     I  referred  to  the  large-mouth  ba?6. 

PresidenI   Clark:     1  do  not  see  any  reason  why 
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have  ponds  like  those  referred  to  by  Mr.  Titeomb,  because  in 
the  large  ponds  they  all  go  down  in  the  kettle  as  you  draw  the 
pond  down,  and  no  fish  become  stranded  on  the  sides.  We  did 
not  have  any  such  experience  this  year  as  has  been  described. 
The  water  was  very  muddy,  and  still  they  went  down  with  the 
water. 

Mr.  Leary:  I  remarked  that  they  will  go  against  the  cur- 
rent until  they  find  that  they  will  get  stranded  and  then  they 
take  the  back  current.  I  never  draw  a  pond  until  October,  but 
the  fish  naturally  go  towards  the  inlet  until  they  find  that  they 
will  become  stranded,  and  then  they  work  backwards,  and  we  get 
all  of  our  last  fish  when  we  draw  the  ponds,  right  at  the  draw. 

President  Clark :  In  speaking  of  water  for  bass  ponds,  like 
Mr.  Lydell,  I  do  not  see  why  it  is  necessary  to  have  a  larger 
amount  of  water  for  bass;  we  can  give  them  any  quantity  de- 
sired; but  we  shut  the  water  down  to  the  lowest  limit  and  still 
give  them  water;  and  I  find  that  it  works  better  that  way  than 
any  other,  and  I  think  the  fish  will  increase  faster. 

Mr.  Leary :  You  mean  you  do  not  have  a  great  overfiow  to 
your  ponds. 

President  Clark :     That  is  true. 

Mr.  Tjeary:  Neither  do  we;  and  during  the  spawning  sea- 
son it  is  better  to  cut  it  entirely  out.  I  think  you  misunder- 
stood that  part  of  my  paper. 

President  Clark :     You  mentioned  the  large  supply  of  water. 

Mr.  Leary:  But  we  need  a  large  supply  for  we  have  nine 
months  of  summer.  With  the  evaporation  and  absorption  we 
have  nothing  but  earth  bottoms  and  banks  to  our  ponds,  and  my 
bass  are  different  from  yours.  Like  Texas  steers  they  want  a 
lot  of  water  and  room. 

Mr.  Clark:  Mr.  Leary  speaks  of  the  nursery  ponds  and 
placing  his  fish  therein  and  keeping  them  one,  two,  three,  and 
four  weeks,  or  any  number  of  weeks.  He  must  have  to  supply 
artificial  food  at  that  time. 
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Mr.  licarv :  Yes.  I  did  not  say  that  was  necessary — I  say 
if  you  hiive  iiuh  left  over  from  ehipment,  put  them  in  yonr 
nurserv  ]iools  anci  keep  them.  We  have  in  the  upper  part  of 
the  river  whore  I  am  located,  a  very  large  supply  of  minnows 
this  year. 

Mr.  ("^lark :  But  with  the  younger  tish  would  you  not  keep 
them  ill  the  larp^r  pond  and  distribute  Ihem  from  these  if  you 
had  plenty  of  food,  in  preference  to  taking  them  out  and  plac- 
ing them  in  nursery  ponds? 

Mr.  I<eary:  Yea.  I  said  if  you  had  abundance  of  food  in 
your  ponds  let  them  stay  longer.  It  is  only  when  your  ponds 
are  exhausted  of  food  thai  you  should  take  them  out. 

President  Clark :     Speaking  only  of  the  large  fish !' 

Mr.  Lettry:  No,  tlie  small  fish  too — never  take  frj-  nr  very 
small  fish  from  their  natural  conditions;  if  you  do  a  Iosm  will 
follow. 

Sir.  StnuiJilian:  After  three  years  of  careful  eipcrimeniing 
we  hiiv..'  coneluiled  it  was  a  had  practice  to  move  small  fry  like 
that  (indicating  fry  from  throe-fourths  to  an  inch  in  length)  to 
fry  pondu  unless  we  are  going  to  move  them  from  the  jionds 
within  two  or  three  days.  If  the  male  fish  hjia  abandoned  the 
brooil  and  it  has  become  broken  up  into  half  a  dozen  little 
schools,  ihey  will  Itecome  scattered  around  over  the  pond ;  and  if 
we  are  not  going  to  make  shipments  for  two  or  three  days,  we 
take  the  little  fellows  out  and  put  them  in  a  small  pond ;  but  if 
they  aR'  going  lo  bi-  held  a  week  or  so,  with  all  the  feeding  we 
can  do  wc  cannot  succeed  in  saving  very  many  of  ihem.  \Vg  will 
loee  ninety  per  cent  a  week,  if  they  are  an  inch  long. 

Mr.  Lydell:  I  am  afraid  that  we  are  going  to  get  mixed 
up.  Tliese  gentlemen  from  the  south  are  talking  about  large- 
month  bass  and  you  and  I  an-  speaking  of  small-mouth  bass, 
We  move  our  small-mouth  bass  to  a  nursery  pond  as  soon  as 
they  rise  up  from  llie  K'd  and  commence  to  take  food.  They 
claim  they  cannot  do  that  and  do  it  successfully,  but  they  are 
speaking  of  the  large-mouth  vitriety.  The  large-mouth  bass  that 
1  have  had  eitperience  with  this  year  we  moved  to  our  nursery 
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ponds  when  about  one  and  one-fourth  inches  long.  I  did  not 
see  that  that  hurt  them  a  particle,  although  we  would  not  take 
them  smaller.  But  they  are  talking  of  large-mouth  bass  and  we 
of  small-moidi  bass  and  we  are  liable  to  get  confused. 

You  said,  Mr.  President,  that  you  were  in  the  second  stage 
in  progress  in  bass  culture.  I  think  the  whole  of  us  are  about 
in  the  baby  fingerling  stage  in  bass  culture,  and  I  think  we  will 
have  a  lot  of  hard  work  to  do  before  we  get  up  to  the  yearling 
•stage. 

Dr.  Johnson:  There  is  a  simple  question  perhaps  which 
has  puzzled  me,  which  is  an  important  factor,  and  that  is  the 
care  of  the  wire.  What  has  been  found  to  be  the  best  coating  to 
put  on  your  wire?  All  wires  will  rust,  and  as  soon  as  they  get 
rusted  thev  hold  debris.  I  have  found  fish  commissioners  of 
different  states  suggesting  different  things.  I  would  like  to 
know  from  authorities  if  there  is  any  one  particular  thing  that 
can  be  put  on  to  the  wires  that  will  preserve  their  integrity.  In 
my  own  very  small  pond  on  each  gateway  I  have  very  fine  wires, 
as  I  am  dealing  with  small  fish;  and  I  protected  that  wire  to  a 
certain  extent  by  making  a  V  out  in  front  of  it,  with  large  mesh 
wire,  and  using  a  small  platform  which  gave  me  a  place  to  stand 
on,  and  from  which  casting  is  more  easy,  and  the  wire  being 
strong  in  the  winter  when  the  ice  comes  it  is  pushed  to  one  side. 
There  is  a  thick  oil,  a  petroleum  product,  that  works  fairly  well, 
until  it  gets  rubbed  off.  Further,  an  expensive  way  of  getting 
over  the  difficulty  is  to  have  double  sets  of  screens  and  when  one 
gets  very  dirty  put  in  a  fresh  one;  but  there  ought  to  be  some- 
thing to  coat  the  wires  with,  and  that  problem  enters  into  every 
pond  where  you  have  any  screening. 

Mr.  Leary:  We  screen  all  of  our  outlets  with  perforated 
zinc  sheets. 

Dr.  Johnson:  Suppose  you  use  wire,  what  would  you  coat 
it  with  ? 

Mr.  Leary:  I  have  never  found  any  wire  that  would  stand 
except  galvanized  wire. 

Dr.  Johnson:     That  I  have  used. 
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Mr.  Ijoary;  That  don't  stand  in  our  climatfi.  Wp  have 
heavy  limestone  water  with  magneBia  and  iron  and  nothing  can 
be  used  as  a  coating  that  will  last,  but  for  our  outlets  we  use 
perforated  zinc  sheets  exdusively. 

Mr.  Stranahan:  We  believe  the  cheapest  course  is  to  nae 
brass  or  copper  wire  entirely.  We  have  never  found  anything 
that  we  can  coat  with  that  will  not  come  off, 

Mr.  Dean:     Why  use  wire  instead  of  zinc? 

Mr.  Stranahan:  Well,  it  was  on  hand  partly  when  I  went 
there — secondly  because  it  gives  a  little  bit  more  surface,  but 
we  do  not  need  much  wire.  We  calculate  to  cut  our  water  down 
BO  that  we  won't  have  much  overflow  at  any  season  of  the  year. 

Mr.  Dean :  The  grt'at  thing  in  favor  of  zinc  is  that  it  cleans 
easier  than  wire. 

Mr.  Leary:     It  does. 

Mr.  Dean:  And  won't  clog  up  so  quickly,  and  if  you  coat 
perforated  zinc  witli  turpentine  asphalt  it  will  withstand  the 
action  of  almost  any  water,  although  there  are  minerals  that  will 
eat  it.  ITiere  is  something  in  the  water  at  our  place  that  will 
eat  it  out  after  a  while,  but  a  zinc  screen  will  laet  on  an  average 
of  two  years  in  our  waters. 

Mr.  Lydell :  I  have  found  in  my  experience  that  the  best 
wire  presorvalivc  is  asphaltum  and  tar,  half  and  half,  and  put  it 
onto  your  wire  when  it  is  at  the  boiling  point  It  will  preserve 
yonr  wire  for  several  years  and  wilt  become  verj'  hard  and  after 
being  applied  and  dried  it  is  ver)'  hard  to  get  off  from  the  wire. 

Mr.  N.  K.  Buller:  I  have  found  that  pure  coal  tar  with 
proper  proportions  of  red  lead  and  white  litharge  and  turpentine 
put  on  boiling  hot  is  the  best  covering.  It  is  not  easily  rublwd 
off  and  lasts  two  or  three  years. 

Mr.  Dean:  The  Harrington  King  Perforating  Company  ot 
Chicago  have  a  bronze  metal  they  claim  is  practically  everlast- 
ing in  almost  any  weather. 

President  Clark:     We  use  ordinarv  galvanized  wire  for  our 
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ponds^  coated  with  asphaltum.  It  is  put  on  when  neoessary  to 
renew.  It  will  last  from  one  and  one-half  to  three  years,  and 
this  wire  as  you  know  costs  from  five  to  seven  cents  a  square  foot. 
I  think  if  it  was  used  it  would  be  found  the  cheapest  and  best 
Zinc  costs  a  great  deal  more  and  the  galvanized  wire  answers  the 
purpose. 

Mr.  N.  R.  BuUer :  I  use  the  galvanized  wire  altogether,  but 
I  think  with  the  addition  of  red  lead  and  white  litharge  to  the 
plain  asphaltum  it  becomes  harder  than  it  does  in  its  natural 
state  and  will  last  a  year  or  two  longer  than  if  we  use  the  pure 
asphaltum  as  a  coating.  « 


SOME  NOTES  IN  CONNECTION  WITH  THE  BASS 
WORK  AT  MILL  CREEK  STATION* 

BY  DWIGHT  LYDELL. 

The  output  of  bass  from  the  Mill  Creek  Station  and  aux- 
iliary ponds  during  the  season  now  practically  closed,  was  as 
follows :  Small  mouth  fry,  82,000 ;  small  mouth  baby  fingerlings 
and  fingeriings,  24,000;  large  mouth  advanced  fry,  452,000; 
large  mouth  baby  fingerlings  and  fingeriings,  88,500,  all  as  per 
sizes  herewith  shown. 

As  the  subject  of  propagating  bass  was  pretty  well  threshed 
over  at  our  last  two  meetings,  there  is  perhaps  little  to  add  at 
this  time,  at  least  in  my  own  experience,  that  is  new,  but  I  in- 
vite your  attention  to  one  or  two  points  that  may  be  of  interest 
and  value.  First,  in  regard  to  the  construction  of  spawning 
boxes  and  the  setting  of  the  same,  for  small  mouth  bass.  Two 
years  ago,  at  the  Put-in-Bay  meeting,  I  recommended  a  box  en- 
closed or  protected  on  three  sides,  leaving  only  one  side  open  for 
the  entrance  of  the  spawners.  In  practice,  however,  I  find  that 
the  three-sided  box  is  too  restricted  and  that  it  is  much  better 
to  have  two  sides  open  than  one,  to  allow  more  room  and  greater 
freedom  for  the  circling  and  maneuvering  of  the  spawning  pair. 
By  experiment  I  also  found  that  a  single  row  of  beds  placed 
twenty  feet  apart  around  a  pond  will  turn  out  more  fr}'  than  a 
double  row  with  twice  as  many  breeding  fish,  and  the  reason  is 
apparent.  In  single  rows  there  is  little  or  no  occasion  or  nec- 
essity for  the  fish  to  pass  close  to  one  bed  in  order  to  reach 
another,  hence  there  is  much  less  jealously,  friction  and  scrap- 
ping. 

That  the  male  small  mouth  bass  will  mate  twice  in  a  season 
and  take  care  of  two  successive  broods  of  fry,  was  demonstrated 
beyond  doubt  at  Mill  Creek  this  season.  Twenty  nests,  twenty 
males  and  twenty-eight  females  were  placed  in  pond  number 
three.  On  May  4th  fourteen  beds  were  spawned  on,  of  which 
thirteen  were  productive.  May  27th,  twenty-three  days  after 
spawning,  the  fry  were  removed  and  shipped  or  transferred  to 
rearing  ponds.     On  May  29th,  nine  of  the  beds  from  which  the 
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first  hat<ihingB  had  been  taken  two  days  before,  were  reoe- 
cupied  and  spawned  upon.  All  of  these  nests  proved  productive 
though  the  average  per  nest  was  smaller  than  the  first  crop. 
Owing  to  warmer  weather  and  water,  the  frj'  from  the  second 
spawning  were  ready  for  the  screens  June  6th,  or  only  eight 
days  after  the  eggs  were  laid.  Here,  then,  were  twenty-three 
nests  of  eggs  in  the  two  crops,  all  productive  but  one,  and  only 
twenty  male  and  twenty-eight  female  bass  in  the  pond ;  so  that 
at  least  three  males  must  have  mated  a  second  time,  while,  ap- 
parently five  females  did  not  spawn  at  all. 

In  regard  to  the  shipping  stage  for  young  bass,  I  think  that 
they  should  not  be  sent  out  as  fry,  that  is,  at  the  swimming  up 
point.  The  large-mouth  fry  are  extremely  small  and  helpless 
at  first,  and  while  the  small-mouth  fry  are  much  larger,  the 
instinct  of  fear  is  undeveloped,  and  this,  in  connection  with  their 
color,  a  jet  black,  makes  them  a  conspicious  and  easy  prey  for 
their  enemies.  They  should  be  held  at  least  until  they  have  as- 
sumed the  color  and  form  of  mature  fish,  a  period  of  ten  days  to 
three  weeks  in  our  locality.  Beyond  this,  point,  however,  there 
is  danger  of  losses  by  cannibalism,  increasing  as  the  disparity 
in  rate  of  growth  becomes  more  marked.  We  recently  had  this 
experience  at  Mill  Creek,  in  a  pond  of  small-mouths  held  until 
forty  to  sixty  days  old.  Fingerlings  were  opened  and  found  to 
contain  two  or  three  imdigested  bass  of  about  half-fingerling 
size,  while  one  greedy  fellow  was  actually  seen  to  seize  his  own 
tail  and  swallow  himself.  It  is  evident  that  the  young  in  rear- 
ing ponds  should  be  thinned  out  and  shipments  commenced  as 
soon  as  they  are  one  and  one-half  inches  in  length;  otherwise 
the  increasing  demand  for  food  soon  overreaches  the  food-pro- 
ducing capacity  of  the  pond.  I  believe  that  it  is  not  profitable 
to  hold  them  very  long  after  there  is  much  variation  in  size,  at 
least  until  we  have  learned  how  to  provide  their  natural  food,  or 
a  substitute,  in  sufficient  volume  for  their  needs.  This  season 
we  discovered  that  there  was  a  great  deal  of  food  in  the  ponds, 
suitable  for  fingerlings,  that  was  made  available  only  when  the 
vegetation  was  raked  up  and  washed  out.  By  stirring  up  the 
bottom  and  raking  out  the  chara  and  other  vegetation  and  rins- 
ing it  off,  a  surprising  quantity  of  food,  chiefly  very  small 
shrimp,  was  driven  from  cover — ^"flushed"  so  to  speak,  for  the 
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benefit  of  the  hungry  little  bass.  And  the  baaa  soon  learned 
what  it  all  meant,  congregating  in  echools  whenever  and  wher- 
ever the  rake  was  set  in  motion,  much  the  same  as  a  lot  of 
chickens  come  niuning  from  every  direction  at  a  familiar  call 
that  means,  ^'dinner  is  ready." 

A  word  as  to  food  for  the  adult  or  slock  bass.  We  have  found 
that  liver  in  the  sunimer  anil  minnows  in  the  fall  and  spring 
answer  the  purpose  very  well  and  keep  the  fish  in  good  condition. 
Becently  I  have  found  that  blood  makes  excellent  food  for  base, 
although  of  course  we  have  not  ft-d  it  to  aJiy  extent,  owing  to 
scarcity  of  the  raw  material  in  my  locality.  To  one  quart  of 
bloody  fresh  and  warm  from  the  animal.  I  add  two  rennet  tablets 
(known  as  "Junket"  tablets,)  previously  dissolved  in  water.  The 
blood  soon  coagulatcis  or  curdles,  changing  to  a  mass  about  the 
consistency  of  gelatine  or  thick  jelly,  which  may  be  cut  into 
strips  or  cubes  juwl  the  same  as  liver.  The  bass  take  it  with 
great  relish,  and  if  any  falls  to  the  bottom  and  not  picked  np,  it 
Boon  dissolves  or  disappears,  leaving  no  foul  matter  in  the  pond. 
I  don't  know  whether  this  method  of  preparing  blood  for  fish 
food  is  new  to  others  or  not,  but  it  is  new  to  me,  and  was  sug- 
gested on  witnessing  the  action  of  rennet  in  converting  warm 
milk  into  curd. 

Considerable  has  been  said  in  the  past  about  handling  adult 
bass  in  the  spring,  wilh  reference  to  the  effect  of  handling  and 
transportation  on  spawning  and  liatching  results.  So  far  ae 
large-mouth  bass  are  concerned,  our  experience  is  that  it  makes 
little  or  no  difference  what  time  llie  stock  fish  arc  caught  and 
brought  in  from  outside  waters.  During  the  scuson  just  past 
we  took  a  number  of  adult  large-mouths  fi-oni  the  Saginaw  river 
that  were  nearly  ready  to  spawn,  transported  tbem  to  Mill  Creek, 
a  distance  of  about  one  hundred  and  forty  miles,  and  secured  ex- 
cellent hatching  results.  Some  of  these  fish  spawned  the  third 
day  aft«'r  arrival  and  produced  a  fine  lot  of  fry.  This  suggests 
the  possibility  of  artificial  propagation,  and  right  here  I  wish 
to  inquire  if  anyone  i\m  tried  to  strip  and  fertilize  the  eggs  of 
large-mouth  bass. 

But  what  has  been  said  on  this  point  about  the  large-mouth 
baes  does  not  apply  at  all  to  sraall-mouths.  Our  recent  experi- 
ence in  transferring  the  latter  from  outside  waters  to  the  station 
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ponds  only  confirms  what  has  been  stated  before,  namely,  that 
the  fish  must  be  caught  and  placed  in  the  ponds  in  the  fall  and 
not  in  the  spring.  A  year  ago  last  spring  we  were  a  little  short 
of  small-mouth  breeders,  so  we  took  fifty  adults  from  an  inland 
lake  and  transferred  them  to  a  pond  at  Mill  Creek.  These  fish 
did  not  mate  nor  show  any  indications  of  doing  so,  and  not  one 
of  them  spawned.  Late  in  August  I  opened  some  of  the  females 
and  found  that  most  of  the  current  crop  of  eggs  had  been  cast 
and  that  the  eggs  remaining  were  very  soft  and  apparently  ready 
to  slough  away.  Eggs  for  this  season's  spawning  were  also  in 
sight.  The  influence  of  a  suspension  of  the  spawning  function 
through  transporting  in  the  spring,  appears  also  to  reach  for- 
ward to  the  next  season,  for  this  same  pond  had  only  six  pro- 
ductive beds  during  the  season  just  closed.  Involved  in  the 
propagation  of  small-mouth  bass  arc  many  perplexities  and  un- 
certainties, but  if  there  is  any  one  feature  concerning  which  a 
definite  rule  may  be  laid  down,  it  is  that  the  adults  must  be 
brought  to  their  spawning  quarters  seven  or  eight  months  in  ad- 
vance of  the  spawning  season;  this  gives  them  time  to  become 
familiar  with  their  suroundings  and  to  get  acquainted  with  each 
other  before  it  is  time  to  select  their  mates,  build  their  nests, 
do  their  courting,  get  married  and  settle  down  to  the  business 
of  multipl3ring  and  replenishing  the  waters.  But  if  for  any 
reason  the  union  proves  unfruitful,  as  is  too  often  the  case,  and 
there  is  a  tendency  towards  "race  suicide,"  then  is  your  recource- 
ful  man  in  charge  ever  ready  with  a  convincing  bunch  of  theories 
explaining  it  all  and  pointing  out  exactly  what  he  proposes  to 
do  '^next  season"  On  the  other  hand,  if  the  bass  haven't  spawned 
on  Friday  or  the  13th  of  the  month,  and  no  one  about  the  place 
has  seen  the  new  moon  over  his  left  shoulder,  in  short  if  all 
hoodoos  have  been  sidetracked  and  the  angel  of  good  luck  hovers 
gently  o'er  the  scene,  impelling  the  parent  stock  to  cover  them- 
selves with  glory  and  their  nests  with  a  goodly  bimch  of  fertile 
germs,  then  may  the  superintendent  of  a  station  smile  serenely, 
throw  a  large  and  fragrant  bouquet  at  himself,  look  wise  and  say, 
"I  DONE  IT." 
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(Preliminary  to  reading  of  Mr.  Lvdell's  paper.) 

Mr,  Seymour  Bower :  I  nish  to  say  tiat  Mr.  Ljdell  does ' 
claim  that  this  short  article  rises  to  tho  dignity  ot  a  formal 
paper.  It  is  merely  a  few  scattering  notes  hastily  thrown  to- 
gether at  tlie  eleventh  hour  and  fifty-ninth  minute. 

(Speaking,  after  reading  first  paragraph.) 

The  Michigan  Fiah  Commission  has  recently  established  a 
now  bass  station  at  Drayton  Plains.  It  is  not  at  present  verj' 
far  advanced  towards  completion,  but  from  this  station  we  dis- 
tributed this  season  about  165.000  advanced  frv  and  fingerlings, 
mostly  large-mouth,  in  addition  to  tlie  output  from  Mill  Creek. 
And  right  here  I  desire  to  explain  how  we  grtide  our  fish,  what 
we  mean  by  fry,  fingerlings,  etc. 

A.  By  fry  we  mean  fish  that  have  just  rii^en  from  the  bfd; 
that  is,  they  have  risen  up  so  that  they  are  going  to  remain  up, 
and  have  not  taken  ajiy  food,  or  practically  none. 

B.  By  advanced  fry  we  meaji  fish  three-fourth  to  one  and 
one-fourtli  inches  in  length  regardless  of  age. 

C.  By  baby  fingerlings  we  mean  fish  one  and  one-fourth  to 
two  inches  in  length,  also  regardless  of  age. 

D.  By  fingerlings  we  mean  fish  two  inchra  long  up  to  what- 
ever size  they  may  attain  at  the  end  of  the  shipping  season. 

(At  the  conclusion  of  the  paper.)  In  this  connection  1  want 
to  csll  attention  to  one  or  two  bottles  of  specimens  that  we 
brought  here.  You  will  probably  all  look  at  them  before  we  ad- 
journ. 

Here  ie  a  bottle  of  fish  that  I  wish  you  would  ail  look  at,  lie- 
cause  thej'  are  all  of  an  age — we  know  that — we  drew  the  pond 
this  spring  and  pr*'pared  It  for  a  nursery  pond,  and  no  fish  were 
put  in  Uieiv,  adult  or  small,  except  50.000  small-mouthed  fry. 
At  the  age  of  sixty-five  days  thetie  specimens,  represi'nting  ex- 
tremes, show  the  disparity  in  growth.  Some  specimens  will 
weigh  fifty  times  as  much  as  otliers  of  exactly  the  same  age !  Of 
course  that  pond  waa  overstocked,  undoubtedly,  but  it  showa 
what  a  great  difference  there  is  in  the  growth. 
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Mr.  Lydell:  I  do  not  think  it  is  overstocked  now.  (Laugh- 
ter.) 

Mr.  Bower:  Here  is  another  specimen  of  small-mouth  bass 
with  a  large-mouth  bass  recently  removed  from  its  stomach. 

Here  is  another  bottle  containing  a  large-mouth  bass  that  had 
just  recently  swallowed  another  bass.  The  stomach  is  distended 
and  distorted. 

Mr.  Jordan  in  some  of  his  writings  has  quite  a  good  deal  to 
say  about  the  voracity  of  Pacific  salmon,  and  indeed  they  are 
wonderful  feeders  and  growers;  but  I  think  that  in  the  earlier 
stages  at  least  they  are  not  in  the  same  class  with  large-mouth 
bass,  or  even  with  the  small-mouth  bass.  He  savs  that  a  salmon 
never  eats  except  when  it  is  hungry,  which  is  all  the  time,  and 
then  it  eats  a  little  between  meals  for  its  stomach^s  sake. 
(Laughter.)  To  show  the  difference  in  growth  I  exhibit  to  you 
a  specimen  of  Pacific  salmon  fifty  days  old,  and  you  can  com- 
pare this  specimen  with  bass  of  the  same  age  and  find  the  former 
to  be  very  much  smaller.  I  do  not  think  there  is  a  fish  that 
swims  that  is  so  avaricious  as  the  bass  in  its  earliest  stages.  In 
fact,  if  I  were  asked  by  anyone  to  suggest  a  design  for  a  combina- 
tion of  greed,  voracity  and  gluttony  I  would  call  attention  to  the 
bass  as  being  the  best  emblem  of  that  combination  possible  to  be 
obtained. 

Dr.  Johnson :  I  do  not  want  to  do  all  the  talking  but  I  want 
to  learn  a  little  bit  more,  for  I  came  down  here  ratJier  as  a  stu- 
dent than  a  teacher.  This  question  about  preparation  of  blood 
is  interesting,  but  why  is  it  necessary  to  add  rennet  to  blood? 
Is  it  to  make  it  more  digestible,  or  to  make  a  stronger  coagulum 
only? 

There  is  one  little  point  in  these  so-called  artificial  foods  that 
rather  surprises  me,  which  has  not  been  touched  upon  at  all,  in 
the  preparation.  It  would  seem  to  me  that  the  addition  of  ordi- 
nary salt  would  be  beneficial  in  a  great  many  ways.  Now  we 
know  that  trouts  are  very  fond  of  anything  that  is  salt.  I  have 
proven  that  simply  by  trying  to  get  the  best  of  a  fish  hog  that  I 
once  ran  into  who  each  and  every  day  always  selected  a  certain 
po(d  and  would  not  let  me  fish  in  it.  I  did  not  want  many  of  his 
fish,  but  I  wanted  his  room,  and  his  disappearance  once  in  a 
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while,  and  I  did  want  to  cast  my  flies  into  that  one  particular 
pool.  I  would  not  ask  him  for  it,  but  I  took  my  canoi-  and  an- 
chored it  quite  a  little  Histaaee  above  him,  but  I  did  not  anchor 
it  with  a  stone.  I  tini'hored  it  with  a  bag  of  rock  salt,  and  as 
soon  as  the  salt  btgan  to  dii^olve  I  made  my  east  around  my 
canoe,  and  the  fish  all  left  the  pool  and  followed  the  salt  up ;  so 
I  got  the  best  of  that  one  particular  fish  hog  that  I  was  figliling, 
and  it  showed  me  dearly  lliat  fish  love  salt.  iVnother  thing  they 
love  is  sugar,  and  both  of  those  things  are  good  for  a  trout.  Whai 
a  trout  doos  not  rist-  well  lo  the  Ry,  if  you  are  whipping  a  pool 
(this  I  am  afraid  ia  talking  the  sporl.sman,  slill  it  might  give  a 
hint  as  to  the  feeding,  etc.),  you  take  rsBeliue  that  you  have 
mixed  sugar  with,  and  smear  your  lly  with  it,  and  it  will  leave 
a  trail  on  the  water  which  will  often  attract  a  big  fish.  He  will 
follow  up  the  sweet  place  and  take  the  fly,  as  he  thinks  it  is  a 
sugar  plum.  We  all  know  a  trout  will  run  Into  salt  waier  for 
food.  I  believe  that  the  ealvelinus  nms  down  out  of  his  fresh 
water  bogs  into  the  sea  and  remains  there  teeause  he  gets  more 
food,  and  returns  every  year  to  his  home.  He  soon  gets  accli- 
matized to  the  brackish  water  with  a  certain  amount  of  salt  in  it. 
We  are  apt  to  forget  (he  essMilial  thing,  it  weenis  to  nie.  in  feed- 
ing fish,  as  we  do  in  feeding  human  beings.  I  have  always 
claimed  (and  pardon  me  for  talking  medicine  just  a  moment) 
that  we  made  our  mistakes  as  physicians  In  this  world  too  often 
— very  much  too  often — by  doing  one  thing  or  the  other  as  far 
aa  diet  is  concerned.  We  concentrate  the  diet  list  down  to  mo- 
notony or  we  push  our  |)oor  palienls  into  some  devilish  theory 
which  eliminates  lots  of  good  food  that  they  ought  to  be  taking. 
More  patients  have  been  killed  in  diabetes  alone  by  putting  tliem 
on  a  rigid  diet  list,  than  by  giving  them  plenty  to  eat  and  drink. 
My  patients  get  In-tlcr  under  a  broader  diet  list.  So  we  choke 
do«-n  our  fishes,  never  thinking  what  they  want  and  need;  we 
give  them  a  monotony  of  food,  and  that  monotony  in  itself,  I 
believe,  brings  about  deleterious  changes  both  as  far  as  their 
flavor  and  taste  go,  and  as  far  aa  diseases  go. 

Now  we  have  left  out  one  thing  that  is  necessary  to  diges- 
tion. All  fish  have  pepsin  enough,  all  fish  have  good  strong  gas- 
trie  juices,  strong  enough  to  digest  the  living  animal.  Take  two 
frogs  for  instance,  poke  the  leg  of  one  frog  into  the  other  chap's 
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stomach,  and  he  will  digest  the  webbing,  and  even  the  bones  of 
the  living  frog.  That  shows  that  the  gastric  juice  is  strong 
enough.  Now  if  we  can  incorporate  salt  into  food,  liver  or  wha*^ 
not,  we  will  make  that  very  food  much  more  digestible,  conse- 
quently much  more  easily  assimilated,  and  will  eradicate  utterl} 
certain  bad  effects  that  would  come  from  giving  the  food  alone; 
and  I  should  say  that  you  can  get  a  coagulum  out  of  fresh  blood 
quickly  enough  so  that  it  will  be  held  together,  and  that  it  would 
be  better  to  add  salt,  in  my  opinion,  in  moderation,  than  it  would 
be  to  add  a  peptonoid. 

Dr.  Henshall:  I  think  salt  is  pretty'  generally  used  by  fii»h 
culturists.  I  put  considerable  salt  in  liver  when  ground,  and  In 
addition  to  that  I  salt  all  my  ponds  once  a  week. 

Mr.  Lydell:  I  wish  to  say  that  the  use  of  this  rennet  was 
especially  to  hold  the  liver  together  in  a  solid  mass  so  that  you 
could  cut  it  into  strips.  Taking  it  cold  and  cutting  it  into  strips 
it  will  break  up  and  the  bass  won't  take  it ;  but  by  making  it  solid 
I  cut  it  up  into  strips  two  or  three  inches  long  and  a  quarter  of 
an  inch  thick,  and  it  can  be  stretched  like  rubber,  and  it  won't 
break,  and  the  bass  take  it  readily;  but  take  a  square  or  round 
piece  of  blood  and  throw  it  out  to  the  bass  and  they  won't  take  it.* 
The  bass  want  something  that  will  start  to  move,  like  a  worm, 
when  it  sinks,  and  that  is  the  onlv  reason  we  use  this  rennet. 

Mr.  Seymour  Bower :  In  our  trout  hatchery  at  Paris  we  use 
food  at  the  present  time  in  which  there  are  a  good  many  differ- 
ent elements.  It  is  composed  of  shorts,  com  meal,  Bowker's  ani- 
mal meal,  and  a  definite  proportion  of  salt. 

We  feed  it  all  summer  to  our  adult  trout,  alternating  this 
food  with  liver.  It  is  known  as  Lane's  food.  Mr.  Lane  can  tell 
you  all  about  it. 

Mr.  Lane:  Mr.  Bower  has  given  you  the  receipt.  He  has 
perhaps  not  given  you  the  exact  way  of  making  it,  but  it  was 
given  at  this  meeting  two  different  years,  and  you  will  find  it 
in  the  last  reports.  We  use  a  certain  amoimt  of  salt,  which  has 
proven  to  be  beneficial  to  trout,  I  do  not  know  as  I  have  any- 
thing new  to  say  on  this  question. 
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PrcBident  Clark:  While  I  hate  to  prolong  the  discusBion, 
I  want  to  eay  a  word  or  two  on  the  bass  question,  because  tJiere 
are  some  things  that  our  old  bass  culturists  like  Mr.  Stranahan 
and  Mr,  Lydell  have  not  touched  upon  at  all.  We  have  only  had 
tiiis  one  year's  t-xjierionee  with  baBS,  and  smali-iuouth  at  that.  1 
have  some  notes  on  the  matter  but  nothing  in  the  form  of  a 
paper,  and  I  will  just  refer  to  them  occaeionally. 

We  placed  twenty-eight  pairs  of  adult  bass  in  our  ponds,  and 
from  these,  we  succeeded  in  finding  eightetai  neste,  out  of  which 
thirteen  produced  fish.  We  did  not  find  the  eggs  and  the  nest 
until  after  we  went  over  to  the  station  of  the  Michigan  Fish 
Commission  and  examined  tlie  beds  tliere,  then  we  came  back 
and  found  the  eggs — wp  did  not  find  them  before — whether  they 
spawned  during  tliose  eight  or  tfn  hours  while  we  were  gone  or 
not  I  could  not  say.  Possibly  we  did  not  know  what  to  look  for 
exactly.  Howevir  they  Imlehed  out  and  we  scrt'cned  the  fish  at 
tlie  proper  lime  when  they  came  up  from  the  bottom  of  the  nest, 
and  we  took  some  of  the  young  bass  out  of  the  nest  and  placed 
them  in  another  pond.  Previous  to  the  spawTiing,  however,  we  had 
sorted  the  bass,  as  Sir,  Lydell  says,  and  placed  in  one  pond  these 
twentj-eight  pairs,  as  we  supposed,  and  took  a  surfdus  of  seven 
males,  as  we  supposetl,  and  placed  them  in  another  [wml.  In 
that  pond  we  counted  and  placed  8,500  fry  of  a  certain  size  and 
took  9,70(1  out — I  do  not  think  any  of  you  can  beat  that.  ( Ap- 
plause. )  The  only  way  I  can  account  for  it  is  that  the  seven  sup- 
posi'dly  male  hnss  were  not  all  males.  However,  when  wc  drew 
tho  pond  down  there  was  no  indication  whatever  of  any  old  nests. 
We  took  Sl.TltiJ  out  and  llie  fish  culturist  estimated  there  were 
still  3,000  to  4,000  left  in  the  pond.  After  we  reached  that  point 
I  told  him  the  e-xperimont  was  ended. 

Another  thing  thut  has  not  bei'n  touched  upon  by  the  baaa 
eulturists  is  the  movement  of  the  frj'  and  baby  fingerlinge.  We 
had  an  e.\])erience  this  year  that  1  have  never  heard  anybody 
touch  upijn.  After  the  scroGns  were  lifted  and  we  let  tlie  balance 
of  tlie  fry  go,  in  perhaps  twenty-four  to  thirty-sis  hours,  the  bulk 
of  those  Utile  black  fry  were  all  around  tiie  I'dge  of  the  pond. 
This  pond  i.«  about  i;.^  by  200  feet.  They  stayed  thei'e  until 
alwut  forty  days  old  and  grew  very  rapidly. 

We  tiiive  a  growth  heR'  in  the  specimens  presented,  of  five- 
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eights  of  an  inch  in  only  four  days,  from  the  27th  to  the  31st 
days.  And  these  fish  were  not  sorted  out  but  just  simply  taken 
as  they  came,  in  a  small  seine. 

Now,  after  about  this  size  (indicating  fish  forty  days  old) 
these  fish  disappeared  from  the  edges  of  the  pond  and  were  prac- 
tically gone.  Once  in  a  while  you  would  find  a  stray  fish,  but  the 
bulk  of  them  had  gone  out  to  deep  water.  They  were  growing 
very  rapidly.  They  came  back  in  a  certain  number  of  days,  which 
my  notes  here  will  give — I  think  about  six  or  seven  days — to  the 
edge  of  the  pond,  and  we  found  these  fish,  forty-six  days  old — 
you  can  sec  them  readily  (indicating  specimens).  There  may 
be  some  in  the  middle  of  the  pond — I  don't  know  how  that  is. 
Xow  as  nearly  as  we  could  find  out,  in  hunting  for  food,  these 
fish  went  from  the  edge  of  the  pond  into  deeper  water — either 
following  food  or  after  another  kind  of  food — and  they  probably 
found  that  food,  and  at  this  size  (indicating)  they  came  back  to 
the  edge  of  the  pond.  What  for?  For  food,  b(x?ause  here  we  find 
some  ten  davs  older  and  there  is  practicallv  no  difference  in  the 
size.    That  is  my  theory  of  it  gentlemen. 

Therefore  1  have  come  to  the  conclusion  that  bass  should  be 
distributed  at  the  earliest  age  possible,  as  baby  fingerlings.  They 
have  grown  rapidly  up  to  this  time  and  are  still  growing;  but 
when  they  came  back  to  find  this  other  food,  it  is  not  in  the  pond, 
and  they  then  begin  eating  each  other  up,  therefore  I  think  this 
is  the  proper  age  to  distribute  the  small-mouth  bass,  when  they 
are  baby  fingerlings,  or  fingerlings,  if  you  please.  I  think  when 
small-mouth  bass  are  that  size,  they  will  take  care  of  themselves 
as  well  as  if  larger.  That  has  been  our  experience  this  year. 
From  the  twenty-eight  nests  thirteen  were  productive,  from  these 
we  distributed  15,000  or  20,000  fry,  and  we  still  have  fish  in  the 
ponds,  but  they  are  gradually  growing  less  and  less.  I  do  not 
expect  to  take  1,000  fish  out  of  these  ponds  when  it  comes  fall. 
I  think  with  the  present  arrangement  of  our  ponds  we  will  be 
able  to  turn  out  half  a  million  fingerling  bass,  but  I  do  not  think 
it  advisable  to  hold  them  unless  you  have  an  immense  pond  area. 
Nothing  that  you  can  have  at  any  ordinary  station  will  warrant 
holding  the  fish,  for  the  food  is  not  there  in  quantities  and  the 
fish  will  eat  each  other  up ;  but  for  the  younger  stages  we  have 
an  abundance  of  food,  and  I  think  you  will  find  it  true  in  almost 
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all  cases,  that  the  time  to  ship  bass  is  in  the  baby  fingerling  or 
fingerling  stage. 

President  Clark  produced  seven  bottles  of  small-mouth  bass 
as  follows: 

1.  Northville  station,  small-mouth  bass,  ten  days  old,  June 
7,  1904,  specimens  about  half  inch  long. 

2.  Same  twenty-one  days  old,  June  18,  1904,  an  inch  long. 

3.  Same  twenty-seven  days  old,  June  24,  1904,  one  and  one- 
half  inch  long. 

4.  Thirty-one  days  old,  June  28,  1904,  about  one  and  three- 
fourths  inches  long. 

5.  Forty  days  old,  July  7,  1904,  about  two  inches  long. 

6.  Forty-six  days  old,  July  12,  1904,  about  two  and  one- 
fourth  inches  long. 

7.  Fifty-six  days  old,  July  22,  1904,  about  two  and  one- 
half  inches  long. 

Mr.  Brown:  1  want  to  ask  if  you  have  any  idea  after  vou 
have  distributed  the  fish  to  the  citizens  how  many  of  the  fish 
have  been  taken  out  in  the  middle  of  the  lake  and  deposited  and 
const»quently  your  work  nullified ;  or  what  has  been  done  to  edu- 
cate the  jK^ople  as  to  tlie  proper  phice  to  put  the  fish?  I  have 
personally  swn  so  mucli  ignorance  displayed  in  the  disposition 
of  trout  and  bass  that  have  Invn  d(»liv(Tcd  to  pi»oj)le  for  distribu- 
tion, that  I  have  sometimes  felt  almost  discouraged.  I  think 
there  ought  to  Ix^  concMTted  action  us(m1  in  furnishing  informa- 
tion, both  by  circulars  and  pa]>crs,  as  to  where  tlu*  bass  should  be 
placed. 

.Mr.  Sevmour  Bower:  As  far  as  our  eoniniission  is  concerned 
it  is  not  our  fault  if  the  fish  are  not  placed  in  tlu»  ])roi)er  places. 
We  send  out  a  notification  in  advance,  advising  date  of  delivery, 
with  full  directions  where  to  place  them,  an<l  we  have  a  label  on 
the  toj)  of  each  can  that  repc^ats  the  sam(»  directions.  We  cannot 
control  the  fish  after  thev  leave  our  hands,  and  no  doubt  in  some 

a 

cases  tlK'  fish  are  wasted,  but  I  think  that  the  great  majority  of 
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applicants  who  take  the  trouble  and  pains  to  drive  to  the  streams, 
and  who  like  to  fish  pretty  well  themselves  are  therefore  inter- 
ested in  getting  the  best  results,  will  follow  the  instructions  we 
give  them.  Of  course  it  would  be  an  excellent  idea  if  all  the 
sportsmen's  papers  would  publish  that  information  once  a  year, 
and  it  would  help  a  great  deal,  no  doubt. 

Mr.  Lydell :  I  am  afraid  Mr.  Bower  did  not  carry  that  sug- 
gestion far  enough.  He  says  he  sends  them  a  letter  and  also  di- 
rections on  the  can.  In  addition  to  that  when  the  messenger 
leaves  the  Mill  Creek  station  he  has  a  folder  six  inches  by  eight, 
in  his  pocket,  folded  up  three  times,  and  on  the  back  of  that  in 
large  flaming  letters  it  says,  "Directions  for  planting  bass,"  and 
when  he  opens  the  folder  the  customer  sees  that  legend ;  he  can 
see  it  clear  across  the  room ;  and  one  of  those  is  handed  to  each 
applicant  for  bass,  by  the  messenger  when  he  delivers  the  fish. 

Mr.  Titcomb :  I  want  to  ask  one  question,  and  then  I  want 
to  touch  on  Mr.  Brown's  question. 

How  many  bass  did  you  have  in  that  pond  that  you  do  not 
expect  to  get  a  thousand  out  in  the  fall,  and  how  many  are  there 
now? 

President :  Of  course  I  cannot  tell  now  but  when  we  counted 
the  8,500  where  we  took  9,700  out,  niy  estimate  on  those  fish  was 
between  50,000  and  6D,000  at  least.  It  is  a  positive  fact  that 
they  are  certainly  eating  each  other  up. 

Mr.  Titcomb :  No  doubt  of  it.  I  think  the  question  raised 
by  Mr.  Brown  is  important.  It  has  been  my  experience  that  it 
is  almost  impossible  to  get  these  applicants  for  fish  to  read  any 
directions  when  they  get  the  fish;  they  won't  look  at  the  direc- 
tions on  the  can.  If  it  was  not  for  the  expense,  I  would  advocate 
having  the  bureau  of  fisheries  plant  its  own  fish,  have  the  mes- 
sengers carry  them  and  put  them  into  the  waters.  Of  course  we 
do  that  with  the  great  proportion  of  our  commercial  fishes, 
but  in  assigning  bass  and  trout  and  fish  of  that  character  we  do 
not.  But  the  applicants  always  receive  general  directions  about 
planting  fish  in  the  notice  which  is  sent  out  with  the  other  par- 
ticulars after  their  application  has  been  filed. 
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President  Clark;     I  received  instrurtions  from  Mr.  Titcoi 
to  hold  these  fish  for  fall  distribution, 

Mr.  Lvdell :     I  think  in  regard  to  planting  tliose  fish  \ 
same  as  you  do.    About  the  time  they  leave  the  shore  and  (]isa{v 


pear  le 


the  tir 


'  to  get  them  out  and  plant  them.    Of  those  fish 


that  we  have  there  of  the  various  sizes  of  the  same  age,  there 
were  about  50,000  put  into  this  pond.  I  think  if  we  had  shipped 
them  at  the  size  you  recommended  we  would  have  shipped  40,000 
or  4.1,000  nut  of  that  pond— perhaps  more.  We  did  not  do  it  and 
eommeneed  shipping  a  couple  of  weeks  later:  and  we  have 
Bhippwi  10,009  or  12.000  and  there  are  probably  4,000  or  .i,000 
left  in  the  pond,  and  I  doubt  if  there  will  be  a  thousand  of  ihoBe 
there  this  fall.  The  smallest  fish  in  that  vial  are  a  great  deal 
smaller  than  thev  wen?  about  two  weeks  ago.  One  of  ihi*  em- 
ployes at  the  bateheriGB  wanted  lo  know  what  was  liie  matter 
with  the  fish  in  pond  No,  1,  1  said,  '"Xothing."  He  said,  "They 
are  gi'tling  smaller.'"  I  said,  "'We  have  grown  them  up  lo  finger- 
ling  (inti  we  are  going  to  grow  ihem  baek  to  fry.  and  start  all  aver 
again,"  (Laughter.)  I  do  not  think  those  smallest  (ish  have 
advanc-ed  a  partic-le  in  a  monlh.  and  then  is  when  they  ought  to 
have  lieen  shipiwil.  1  think  the  time  ro  plant  these  fish  is  when 
they  are  baby  fingerling,  or  fingerling. 

Mr.  Sti'anahau:  We  have  found  by  earefuUy  watching  our 
shipments  into  Florida.  .Vlabama  and  MissiBsippi,  in  the  hands 
of  pretty  good  men,  such  ue  Mr.  Cunningham  and  Mr.  Brown 
who  have  been  directed  to  observe  the  results  carefullv,  that  we 
could  do  the  hesi  work  and  gi>t  rid  of  our  fish  (and  we  had  to  get 
rid  of  them  or  overstoek  our  ponds)  by  planting  that  smalleei 
size  which  you  liave  thtTe,  which  is  about  an  inch  long.  We  can 
handle  a  thousand  black  bass  in  a  ten-gallon  can  of  that  size,  and 
where  we  havr  lAkeu  them  right  out  and  counted  an  estimalei] 
thousand  we  have  found  1.300.  You  are  pretty  apt  to  under- 
estimate such  small  fish,  and  ray  opinion  is  for  the  large-month 
bass  south,  that  a  size  if  anything  a  little  smaller  than  your 
emalleist  lot,  is  the  best  sia.-  to  In-  shipped,  bcensue  of  the  large 
nuihImts  thai  can  be  handled  and  of  the  great  siieeees  we  ha\*e 
had  in  handling  small  fry.  We  have  gone  long  distances  without 
the  nse  of  verv  much  ice. 
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President  Clark:  In  what  we  have  distributed  this  vear  we 
have  only  carried  250  to  the  can,  and  have  been  quite  successful. 
We  want  them  in  as  good  condition  when  tliey  get  to  their  desti- 
nation as  when  thev  start.  Three  hundred  did  not  work  verv 
well.  Two  hundred  and  fifty  to  a  ten-gallon  can  we  actually 
counted. 

Mr.  Baldwin :  How  manv  hours  could  Mr.  Stranahan  carrv 
a  thousand  black  bass  to  the  can  ? 

• 

^Ir.  Stranahan :  Tlie  black  bass  that  we  have  usually  shipped, 
as  1  say,  are  somewhat  smaller  than  those  shipped  by  Mr.  Clark. 
We  carry  them  three  days.  Of  courses  that  requires  the  use  of  a 
considerable  amount  of  ice.  Mr.  Brown  and  Mr.  Cunningham 
both  were  our  messengers  this  year,  and  they  report  that  they  had 
better  luck  with  the  black  bass  three-fourths  of  an  inch  long,  on 
long  trips,  than  with  those  that  were  longer. 

Mr.  Baldwin:  I  would  like  to  ask  Mr.  Clark  how  far  he 
would  carry  his  250  to  a  ten-gallon  can  successfully. 

Mr.  Clark :  The  longest  trip  was  twenty-nine  hours  from  the 
time  the  messenger  started  from  the  station. 

Q.     That  is  the  size  vou  call  frv? 

A.     No  sir,  baby  fingerling. 

Q.     What  lengtli  ? 

A.     Well,  they  are  an  inch  and  a  quarter. 

^[r.  Baldwin :    I  do  a  good  deal  of  that  kind  of  work. 

President  Clark :  Thev  are  from  twentv-seven  to  fortv  davs 
old. 

Mr.  Baldwin:  (To  Mr.  Stranahan)  You  put  a  thousand  to 
a  can.  Now  in  those  seventv-two  hours  how  manv  dead  fish  do 
you  have? 

Mr.  Stranahan :    Practicallv  none. 

ft 

Q.     Do  vou  count  vour  fish  when  vou  start  out  ? 

*-  ^'  ft  • 

A.     We  count  batches. 


166  Thirty-Third  Annual   Meeting 

Mr.  Baldwin:  I  handled  107,000  this  year,  and  took  them 
out,  and  I  think  mv  loss  was  200.  Every  fish  is  counted  out  to 
me  before  I  leave  the  station,  and  every  fish  I  lose  over  five  is 
reported  to  Washington.  You  take  a  thousand  fish  like  those 
(three-fourths  of  an  inch),  1  cannot  do  it  without  loss  in  our 
Texas  climate. 

Mr.  Stranahan:  I  can  only  tell  you  what  our  messenger's 
reports  say.  Mr.  Cunningham  started  to  write  a  paper  but  did 
not  finish  it,  on  the  method  of  carrying  large  numbers  of  fry 
without  loss. 

Mr.  Baldwin :  In  Texas  waters  if  you  carry  fish  three  to  six 
inches  long,  fifty  to  the  can,  twenty-eight  hours,  it  is  impossible 
to  get  through  successfully.  I  carry  about  seven  and  one-half 
gallons  of  water  in  a  can,  but  the  fish  that  T  carry,  one  hundred 
to  the  can,  run  about  two  inches  or  more  in  length.  Of  course 
we  have  a  great  many  lay-overs  there  and  a  great  many  changes, 
but  1  cannot  carry  a  thousand  to  a  can.  I  have  carried  as  high 
as  thirty-eight  cans  of  fish  in  one  baggage  car  in  Texas  sixty- 
eight  hours,  and  those  thirty-eight  cans  only  contained  (5,800 
fish,  and  that  is  wliy  I  asked  the  qu(»stion. 

Then  in  Texas  you  cannot  cliange  water.  I  never  change  the 
wat(T,  do  vou? 

Mr.  Stranahan:  It  is  not  necessary.  We  do  not  want  it 
chang«Hl.    We  use  lots  of  ice. 

Mr.  Baldwin :  1  am  verv  much  interested  in  this  work  and  I 
would  like  to  know  if  anybody  can  \m\t  nie  carrying  fish.  I  want 
some  |)()inters.  Every  fish  that  I  carry  is  count<Ml.  You  know 
then*  is  a  vast  d:lTerenc(»  l)etw(»en  estimating  fisli  and  counting 
tlu'in,  and  every  fisli  that  I  carry  is  counted  to  me  by  the  employes 
of  the  San  Manos  station,  and  I  get  a  re('ei])t  for  them,  and  I 
have  had  men  eoiint  them  on  me.  Thev  do  not  alwavs  take  mv 
word — tliat  is  the  j)oint  I  \^ anted  to  make — actual  count.  I  wish 
to  add  that  I  am  talking  about  large-mouth  bass  and  assume  the 
gentlemen  from  tbe  nortb  are  talking  about  small-mouth  bass, 
wliich  might  make  some  dilTerenci*. 

Mr.  Stranahan:     In  all  of  our  small  fisli  we  estimate  them. 
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but  I  believe  we  over-estimate  rather  than  under-estimate.  WTien 
they  put  up  ten  or  fifteen  eans  with  a  thousand  of  those  little 
fish  in,  thev  do  not  know  which  one  of  these  cans  will  be  taken 
out  and  counted^  Thev  have  been  taken  out  at  least  once  a  week 
and  frequently  oftener,  and  counted.  '  I  counted  a  can  myself 
this  summer,  and  there  were  over  1,300  fish  in  it.  I  ordered 
the  men  to  be  careful  not  to  over-estimate,  and  verv  seldom  do 
thev  run  under  1,000. 

Mr.  Seymour  Bower :  This  question  of  the  size  of  bass  seems 
to  resolve  itself  into  whether  it  is  better  to  plant  50,000  an  inch 
long,  or  an  inch  and  a  half,  or  2,000  or  3,000  about  two  inches 
long — 3,000  or  4,000  perliaps.  It  seems  to  me  it  is  better  to 
plant  the  larger  number.  When  the  bass  have  reached  a  certain 
age  and  average  one  to  two  inches  in  length,  they  either  require 
a  different  kind  of  food,  another  type  of  food  that  the  ordinary 
pond  does  not  furnish,  or  else  they  have  exhausted  the  daphnia 
and  small  crustacean  life  they  subsist  on  from  the  beginning. 
The  ordinary  pond  does  not  furnish  the  larger  type  of  food, 
hence  it  is  not  profitable  to  carr}^  them  longer,  as  they  commence 
to  prey  on  one  another.    It  is  the  only  food  they  have. 

Mr.  Titcomb:  This  question  has  been  brought  up  in  such  a 
way  that  perhaps  I  ought  to  say  what  the  policy  of  the  bunmu  of 
fishery  is  with  reference  to  the  distribution  of  the  black  bass.  It 
is  necessary  to  consider  it  in  all  its  j>hasi\s.  Now,  today,  we  do 
so,  and  since  the  last  meeting — in  fact  before  the  last  meeting — 
we  began  distributing  the  black  bass  when  they  were  very  young, 
so  far  as  possible.  We  have  these  stations  scattered  over  the  dif- 
ferent parts  of  the  country,  and  we  have  applicants  still  more 
widely  scattered.  Some  of  these  applicants  can  be  supplied  by 
sending  messengers  in  baggage  cars  with  cans  of  fish;  others 
can  only  be  economically  supplied  by  sending  the  bass  along  with 
other  species  of  fish  in  carload  lots  for  a  thousand  miles  or  two 
thousand  miles  even.  Therefore  we  cannot  set  a  time  or  regu- 
late the  time  of  distribution  exactlv  bv  the  size  of  the  fish.  If  it 
were  possible  for  the  Bureau  of  Fisheries  to  distribute  the  bass 
from  all  its  stations  at  the  time  considered  by  it  most  suitable,  it 
would  distribute  when  thev  are  the  size  mentioned  bv  Mr.  Clark. 
We  would  begin  distributing  even  when  the  bass  is  only  ti»n  days 
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old.  They  are  then  fully  developed  young  bass,  well  able  to  take 
care  of  themselves,  and  if  you  begin  distributing  at  that  age, 
you  cannot  get  rid  of  all  your  bass  before  they  are  twenty  or 
thirty  days  old,  and  in  the  meantime  they  are  eating  themselves 
up.  In  the  Texas  station  Mr.  Leary  begins  distributing  early  in 
the  spring  and  he  is  distributing  fish  all  sunmier,  but  he  cannot 
be  regulated  by  the  size ;  for  they  grow  so  fast  he  cannot  get  rid 
of  them  soon  enough.  His  messengers  are  taking  fish  out  from 
the  18th  of  April  on. 

Q.     What  were  the  size  of  the  bass  on  the  18th  of  April? 

Mr.  Leary:  Nearly  two  inches  long — from  an  inch  and  a 
half  to  two  inches. 

Q.  Could  you  not  begin  a  little  earlier  then,  advantage- 
ously ? 

A.     Yes,  T  suppose  I  might. 

Q.     You  could  get  out  more  fish. 

A.  If  numbers  count  for  anything  I  could  get  out  a  great 
many  moriN  but  1  do  not  know  whether  we  should  have  to  sacri- 
fice  results  or  not. 

Q.  Don't  you  think  those  small  fish  in  a  large  body  of  water 
are  loss  liable  to  eat  each  other  uj)  than  they  are  in  the  small 
ponds  where  you  have  them  ? 

A.  There  is  something  in  that,  but  I  prefer  to  plant  a  larger 
fish. 

President  Clark :     Whv? 

Mr.  L(»ary:  That  has  been  my  experience,  and  experience 
teaches  us  pi-ctty  nearly  wIumi  we  are  ri^ht.  All  of  my  planta 
have  given  jxTfect  satisfaction,  and  all  the  ponds  that  we  have 
stocke<l  havt*  choice  supplies  of  fish,  and  I  do  not  l)elieve  it  would 
have  been  so  if  we  had  put  in  fry  or  very  small  fish  that  the 
sun  iK»rch  and  i:atfish  would  catch  or  could  destroy.  It  is  an 
established  fact  that  every  pond  contains  sun  j)erch  and  catfish, 
and  without  a  doubt  th<'V  would  catch  those  little  fellows. 
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Mr.  Titcomb :  In  connection  with  the  naming  of  the  time 
for  distribution,  of  course  where  a  station  puts  out  a  number  of 
species  you  have  to  consider  that  to  some  extent.  Mr.  Clark  has 
been  directed  to  hold  one  pond  of  his  bass  after  distributing  the 
others  at  the  size  we  considered  most  suitable.  The  reason  for 
that  is,  that  we  have  filled  all  our  applications  in  his  territory 
and  have  some  applications  from  distant  points  which  we  hope 
to  be  able  to  fill  from  his  station,  in  connection  with  other  distri- 
butions in  the  fall.  We  hope  that  there  will  be  enough  of  those 
fish  left  to  do  this,  and  we  feel  that  we  can  afford  to  sacrifice 
throuirh  cannabalism  at  least  half  or  even  more  of  the  stock  he 
has  on  hand,  provided  we  can  at  that  time  have  available  a  sup- 
ply of  bass  to  carr}'  to  our  more  distant  points. 

In  discussing  how  many  fish  are  being  carried  to  a  can,  I 
think  Mr.  Baldwin  and  Stranahan  have  not  had  in  mind  exactly 
the  size  or  age  of  the  fish  they  were  carrying;  and  in  pursuing 
the  oiscussion  in  connection  with  Mr.  Clark's  work  we  must 
consider  that  Mr.  Clark's  waters  are  much  colder  than  those  of 
the  south,  and  that  he  is  dealing  with  the  small-mouth  bass  in- 
stead of  the  large-mouth  bass. 

Mr.  Lydell:  I  would  say  in  regard  to  distributing  bass  we 
distribute  250  to  the  can,  baby  fingerling,  from  Mill  Creek,  and 
have  no  trouble  in  carrying  them ;  but  they  are  carried  in  spring 
water  of  about  58  degrees  temperature. 

In  regard  to  planting  those  small  fish,  Mr.  Bower  instructed 
me  to  plant  baby  fingerling;  he  said  that  is  was  much  better  to 
plant  40,090  of  them  than  to  plant  10,000  of  such  a  conglomera- 
tion of  sizes  as  are  shown  here. 
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ears  ago  Wf  began  fwding  our  adult  Iwiss  witli  cut" 
mullet.  We  thro«'  our  fetd  into  the  pond  nud  tlie  bass  take  it 
readily.  I  have  seen  taken  out  of  thf  same  pond  eleven  tube  of 
potlywogg.  I  linve  sif  n  tingL'rlings  swimming  within  a  dietnnee 
of  ten  inches  of  the  a(lull^  whiih  pai  1  no  aiti  ntion  to  thim ;  but 
if  we  catth  a  fingcrlmjr  and  throw  him  back  into  the  pond  he 
will  lie  caught  hi  fun.  he  striken  tin  Mat  r  Tht  tame  way  with 
thL  polli-wogB  Hurt  fori  It  fied  adult  buss  h\  throwing  the 
feed  m  the  pcnd  to  them  mil  etop  Lannabalism  At  the  same 
tim«  if  we  put  n  H  or  wild  hsb  in  the  pond  the\  will  talch  iJie 
fingerhngi  for  a  whih  until  thu  learn  to  lat  from  tht  hand.  I 
ha?L  -4in  somt  ftw  adults  da'^b  into  a  txhool  nf  fr\  Tiff-  new 
ones  before  they  learn  to  take  the  food  slay  nroimd  lu  the  t^IihUow  . 
water,  while  the  tame  ones  swim  in  the  deep  water  whei-e  we  feed 
them.  I  have  wen  more  haby  fingorliiigs  taken  out  of  jionds 
whore  fingerlingi*  were  w-attered  all  over  the  pouil,  than  when* 
there  wore  no  fliigerlinps.  I  think  that  wihl  adults  do  more 
harm  in  eating  fr\-  than  Jingerlings  do.  t  believe  fry  of  the  same 
school  {the  overgrown  ones)  will  eat  each  other.  I  have  seen 
yearlings  swallow  fish  very  near  Ihi-ir  size  when  thrown  among 
them  as  we  feed  lliem.  Then  you  can  put  the  same  sized  min- 
nows in  the  pond  and  let  them  swim  up  to  the  bass  and  tbey  will 
not  pay  any  lUlention  to  them.  I  think  lliat  it  is  caused  by 
fei'ding  from  the  hand.  I  lielievc  thiit  feeding  from  the  hiin*! 
by  throwing  the  food  into  the  pond  will  go  a  long  wiiys  towards 
stopping  eanuabaliHn. 


nisi^rssiox. 

Mr 

Stranuluin 

This  paper  is  b 

colorei 

man. 

Mr.  Lydell:  I  have  had  no  esi^crienee  in  fwdiiig  fry.  but  1 
have  had  experienei!  in  the  fewling  of  adults.  Yon  take  thif 
Beine  and  seine  the  minnows  out  of  the  pond,  go  up  on  the  bank, 
throw  them  out  into  the   pond,  and   tbi'y   an-   reiidily   takea. 


1^^^^ 
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Whether  it  is  due  to  lack  of  swiftness  in  pursuing  the  minnows 
or  not,  I  do  not  know,  but  there  are  worlds  of  minnows  in  the 
pond,  but  the  larger  fish  do  not  get  them. 

President:     Do  vou  kill  the  minnows? 

Mr.  Lvdell :  Yes,  or  feed  them  alive.  Probablv  thev  could 
not  catch  them  when  they  were  in  the  pond  naturally. 

Mr.  Stranahan:  I  would  sav  to  brother  Lvdell  that  I  do 
not  think  that  it  is  the  only  reason,  because  they  cannot  catch 
minnows,  for  the  reason  that  we  propagate  tadpoles  in  enormous 
quantities,  taking  sometimes  out  of  an  acre  pond  seven  or  eight 
washtubs  full  of  tadpoles  in  the  fall  when  we  draw  the  pond 
down ;  and  it  is  one  of  our  main  sources  of  food  supply.  You  can 
see  the  tadpoles  numerously  among  the  bass,  which  pay  no  atten- 
tion to  them,  but  seine  out  a  pailful  and  throw  them  in  and  the 
bass  will  take  them  until  their  bellies  are  absolutelv  distended. 

k. 

I  believe  Mr.  Lovejoy  is  correct  in  many  of  his  observations. 
Abundant  feeding  is  the  best  means  of  preventing  cannabalism ; 
then  later  when  that  danger  is  over,  cut  the  feeding  down. 

Mr.  Lvdell :  We  have  worlds  of  tadpoles  in  Mill  Creek,  but 
not  with  the  adult  bass.  We  get  probably  half  a  pailful  of  large 
sized  tadpoles  in  a  seining.  I  think  they  are  young  tadpoles 
from  last  vear,  but  we  do  not  find  anv  where  our  adult  fish  arc, 
but  thev  are  all  in  where  our  frv  are.  The  adults  seem  to  have 
cleaned  them  all  up. 

Mr.  Titcomb:  I  think  the  point  of  feeding  during  the 
breeding  season  is  one  to  be  considered,  and  I  would  suggest  that 
those  superintendents  who  advocate  the  partitioning  off  of  the 
breeding  bass,  the  brood  stock,  from  the  rest  of  the  pond,  try 
both  methods.  At  the  Fish  Lakes  station  where  Mr.  Green  is 
superintendent,  we  have  taken  away  some  of  the  partitions  and 
allowed  the  large  mouthed  black  bass  to  make  nests  wherever 
they  please.  All  of  the  adult  fish  are  fed  every  day,  and  we  find 
that  the  adult  bass  do  very  little  feeding  upon  the  young;  canna- 
balism is  confined  almost  entirely  to  the  young  fish.  Seining 
of  these  ponds  is  begim  when  the  fish  are  at  the  youngest  stage 
shown  by  Mr.  Clark,  but  some  of  them  get  to  be  four  to  six 
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inches  long  l)efore  they  are  all  seined  out.  I  suggest  that  those 
fish  culturists  who  are  partitioning  off  the  adults,  try  at  least  one 
pond  in  just  the  reverse  method  and  feed  the  fish  liberally  to  see 
what  the  results  are.  C\3rtainly  it  is  less  expensive  to  eliminate 
these  partitions. 

Mr.  Lydell :  Do  T  understand  that  vou  recommend  the  feed- 
ing  of  the  small-mouth  bass  during  the  spawning  season?  We 
feed  our  large-mouth  bass  during  the  spawning  season  every 
day,  and  have  all  summer :  but  as  to  our  small-mouth  bass,  there 
were  several  days  when  they  were  nesting  when  we  did  not  feed 
them. 

Mr.  Clark :     Thev  do  not  need  it  and  won't  take  it  then. 

Mr.  Titcomb:     That  is  true. 


VALUE  OF  AQUATIC  PLANTS  IN  POND  CULTURE. 

BY  MR.  C.  K.  GREEN. 

Two  years  ago  at  the  request  of  the  Commissioner  of  Fish 
and  Fisheries  the  United  States  Agricultural  Department  de- 
tailed a  skilled  botanist  to  make  a  collection  of  the  aquatic  plants 
at  Fish  Lakes  Station,  Washington,  D.  C,  and  classify  them. 

It  was  known  that  the  ponds  were  rich  in  water  plants  and 
it  was  the  idea  of  identifying  the  different  kinds  and  ascertain- 
ing the  habits  and  manner  and  growth  of  each,  especially  those 
w-hich  were  most  abundant,  that  the  request  was  made. 

The  city  of  Washington  being  recognized  as  a  sort  of  botani- 
cal center,  it  is  probably  as  favorable  a  location  as  could  be 
selected  for  acquiring  general  information  on  the  subject.     The 
Fish  I^kes  Station  has  been  called  upon  at  various  times  to  fur- 
nish aquatic  plants  for  other  stations.     Some  of  the  varieties 
are  of  great  value  both  as  oxygenators  and  food  producers  for 
the  young  fish;  others,  however,  while  undoubtedly  possessing 
more  or  less  merit  in  these  respects,  make  such  excessive  growth 
and  involve  so  much  labor  to  remove  them  that  their  introduc- 
tion to  other  waters  is  not  advisable.     In  all  fifty-eight  kinds 
-were  collected  and  classified,  including  those  which  are  semi- 
aquatic,  requiring  a  great  deal  of  moisture  but  not  submerged, 
growing  about  the  edge  of  the  ponds.     The  two  varieties  which 
are  the  least  desirable  and  cause  the  greatest  amount  of  labor  are 
MarsUea  qtiadrifolia,  the  water  clover,  and  Potamogeton  pecti- 
natus,  the  fennel-leaved  pond  w^eecl.     The  Marsilea,  T  am  in- 
formed, was  introduced  many  years  ago  by  Prof.  Baird  and  pro- 
cured originally  from  Texas.     It  presents  a  handsome  appear- 
ance, growing  on  long  stems,  having  a  clover-like  leaf  and  at 
c*ertain  stages  a  mass  of  it  looks  like  a  well  kept  lawn.     I  have 
^*i*n  unable  to  discover  that  it  possesses  valuable  food  producing 
<iualities  but  the  chief  objecton  to  it  is  that  it  forms  a  net  work 
^^  roots  and  grows  so  thickly  that  imless  taken  in  early  growth  it 
^*^  Necessary  when  mowing,  to  cut  it  in  chunks  in  order  to  lift  it 
^^t  with  pitch  forks.     It  apparently  does  not  grow  in  water 
*'^^'^ling  two  feet  so  that  it  can  be  gotten  rid  of  to  a  certain 
^^tent  by  deepening  the  pond. 
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Potatnogeton  pectinatus  grows  vorv  thick  and  mats  on  the 
surface.  .Vfter  being  exposed  to  the  sun  it  becomes  withered 
and  brownish  in  color  and  decays,  thus  fouling  the  water.  It  is 
very  heavy  and  requires  much  labor  to  remove  it.  The  growth 
becomes  so  dense  that  the  fish  are  unable  to  work  through  it  and 
it  becomes  a  great  detriment,  interfering  also  with  the  circula- 
tion of  the  water.  It  apparently  thrives  in  all  ordinary  depths 
in  ponds  and  I  doubt  whether  there  is  any  way  it  can  be  eli- 
minated. 

The  next  plant  in  extent  of  growth  is  Anacharis  canadensis, 
commonly  called  water  weed  or  wvme.  It  is  valuable,  how- 
ever,  as  a  food  j)roducer  and  does  not  grow  so  luxuriantly"  but 
that  it  can  be  handled  with  comparative  ease  if  desired.  It  dies 
in  cold  weather  so  that  unless  in  southern  sections  where  the 
water  remains  warm  the  year  around  there  is  little  danger  of 
its  proving  obnoxious.  The  leaves  are  light  green,  small  and 
pretty.  I  have  observed  young  snails  and  other  aquatic  life 
clinging  to  it.  As  a  rule  it  does  not  grow  so  heavy  but  that  the 
fish  can  work  about.  It  is  said  of  this  plant,  however,  that  some 
years  ago  it  was  introduced  in  Europe  by  a  traveler  who  was 
very  enthusiastic  over  its  handsome  apj)earance  and  purifying 
qualities.  The  German  Government  ordered  some  to  be  placed 
in  canals  and  attached  a  fine  to  any  disturbance  of  it.  It  was 
not  long,  however,  before  it  grew  so  thickly  as  to  clog  the  canals 
to  such  an  extent  that  the  boats  could  not  be  navigated  and  now 
the  government  offers  a  reward  to  anyone  who  will  devise  a 
means  for  suppressing  its  growth.  This  is  similar  to  the  intro- 
duction of  iho  water  hyacinth  in  the  St.  Johns  River,  Florida. 
I  grow  this  plant  freely,  however,  at  the  Washington  ponds  as 
the  cold  weather  invariably  kills  it.  In  order  to  preserve  a  stock 
it  is  necessary  to  transfer  a  few  plants  to  the  green  house  before 
winter  o]>ens  so  there  is  not  any  danger  of  an  over  abundance 
north  of  Washington.  The  suspended  roots  harbor  quantities  of 
insect  food  and  gold  fish  spawn  among  them. 

Probably,  among  the  most  valuable  plants  in  all  respects  for 
food  culture  are  the  following:  Ceratophyllum  demersum,  C<i- 
homba  cnroliniaria,  l^otamogeion  Crispus,  Potamogeton  foliosus 
and  VallL^ncria  fipimlh'f.  These  are  all  excellent  oxygenators 
and  food  producers.     C.  demersum  and  C.  Caroliniana  are  es- 
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pi^cially  good — the  latter  being  the  favorite  aquarium  plant 
l)oth  on  account  of  its  handsome  foliage  and  cleanly  habit.  It 
grows  readily  in  nearly  all  waters  and  is  not  especially  particu- 
lar as  to  root  anchorage  although  it  undoubtedly  thrives  best 
wht»n  drawing  part  of  its  substance  from  the  soil. 

About  the  edges  of  a  pond  the  yellow  iris  is  very  desirable.  It 
is  very  hardy,  the  roots  forming  a  thick  fibrous  growth  which 
half  sustains  the  bank  about  the  water  edge,  and  during  June 
the  yellow  blossoms  are  exceedingly  attractive.  In  growth  the 
plant  attains  about  two  feet;  late  in  July  it  is  advisable  to  mow 
it  as  the  heavy  seed  pods  fall  over  in  the  water  and  decay — the 
iwond  growth  comes  on  rapidly  and  remains  the  rest  of  the 
^ason  but  the  plant  does  not  flower  again. 

Ly thrum  salicaria,  the  purple  loose-strife,  is  also  a  valuable 
and  attractive  plant  about  the  borders.  It  bears  pretty  purple 
flowers  on  spikes,  grows  to  about  three  feet  in  height  and  blos- 
jsoms  throughout  the  season.  Like  the  yellow  iris,  it  is  a  peren- 
nial and  when  once  established  takes  care  of  itself. 

Lily  pads  in  moderation  I  believe  to  be  beneficial,  they  act 
as  sun  shades  and  in  still  waters  provide  a  cool  retreat  for  the 
fish  in  bad  weather.  It  is  quite  remarkable  just  under  a  lily  leaf 
^nd  outside  of  it  in  pond  waters. 

The  lotus  (Xelumbo  lutea)  while  very  beautiful  when  per- 
:f ect  appears  to  be  subject  to  the  ravages  of  insects  to  such  an  ex- 
t:ent  as  to  make  it  on  the  whole  undesirable,  at  least  this  is  the 
^x[K-rience  at  the  Washington  ponds  in  one  of  which  it  grows  in 
-abundance.  The  banana-like  bulbs  penetrate  threi*  feet  in  the 
xnud  rendering  extermination  of  the  plant  very  difficult. 

In  conclusion  permit  me  to  say  that  I  do  not  know  that  I 
liave  said  anything  with  which  many  of  the  members  of  this 
society  an*  not  familiar,  but  in  as  much  as  the  Washington  Sta- 
tion has  been  frequently  called  upon  for  an  asortment  of  aquatic 
plant*  for  other  localities,  I  concluded  it  might  be  interesting  to 
s<-t  forth  the  varieties  usuallv  selected  with  the  reason  therefor 
if  there  is  anyone  present  not  familiar  with  the  names  of  the 
plant/i  mentioned  who  would  like  to  identify  them  I  win  say  that 
th<*  preserved  specimens  are  here  and  can  be  examined  if  desired. 
Tfie  growth  of  aquatic  plants  in  ponds,  particularly  those 
<leiiigned  for  bass  culture,  is  such  an  important  matter,  both  in 
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the  way  of  producing  food,  purifying  the  waters  and  providing 
shelter  for  the  young  fish,  that  it  would  appear  very  desirable  lo 
have  a  free  exchange  of  knowledge  along  this  line, 

uiscrssioK, 

Mr.  Stranahan:  I  prepared  no  paper  for  this  meeting  and 
I  would  like  to  say  a  little  with  reference  lo  these  aquatic  plants. 
They  are  with  m,  of  the  verj-  greatest  importance.  We  have 
had  to  make  a  good  long  fight  of  four  years  to  know  what  to  uae 
and  what  not  to  use  and  how  lo  use  it.  We  have  settled  down 
to  two  plants,  in  neither  of  which  am  I  sure  of  the  scientific 
name.  Myrriophyllum  ic  thi-  name  of  oni-  of  them.  That 
plant  does  well  tii  our  more  ferlile  {Kinds.  In  tlie  other  ponds 
which  are  very  slerile  (sand,  clay  and  gravel)  we  have  found 
the  parrot  feather,  one  of  the  myrriophyllum  family,  I  believe, 
a  splendid  plant  for  use.  We  ha\v  lo  plant  it  every  year  to  some 
extent;  it  will  get  killed  out  unless  it  is  looked  after,  but  it 
offers  us  an  ah\indance  of  cover;  and  we  were  derelict  to  the 
extent  of  losing  quite  a  number  of  thousand  of  base  this  year 
by  not  having  planted  our  niyrriophylluui  early  enough  in  one 
of  our  ponde.  The  parrot  fejither  makes  a  good  heavy  cover 
for  the  protection  of  small  fry,  and  fumialies  a  home  fop  daphnia 
ami  eyelops,  and  all  lliose  crustawa  that  are  good  food  for  our 
little  fialies.  Where  we  have  it  we  take  out  large  cjuantitictt  of 
bass,  and  where  we  do  not  have  it  wo  fail.  I  got  these  ideas  of 
the  necessity  of  a  heavy  cover  from  Mr.  Leary's  ponds.  1  was 
sent  by  the  conmiissioner  to  San  Marcos  to  see  Mr.  Leary's  ponds, 
and  witli  all  due  respect  to  his  ability  as  a  fish  culturisl — he  is 
an  induatrious,  hard-working  man — a  very  large  portion  of  bis 
success,  in  my  opinion,  comes  from  his  magnificent  cover  of 
myrriophyllum.  His  ponds  ore  right,  his  soil  black  and  deep, 
and  he  has  to  mow  his  weede  to  clean  up  his  ponds. 

Mr.  IrffflTV :     Yes  sir.  two  or  three  times  during  the  summer, 

Mr.  Strauaban:  We  could  not  make  myrriophyllum  grow 
in  our  poorer  pouds.  and  had  to  take  the  parrot  feather.  If  we 
had  thai  parrot  feather  in  our  ricluT  ponds  it  would  overrun  us. 
We  regard  the  matter  a  good  cover  as  one  of  the  three  impor- 
tant jMiints  in  bass  culture  referred  to  in  my  pajier  at  Woods 
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Hole  last  year,  (A)  abundant  food  during  breeding  season,  (B) 
abundant  cover,  (C)  planting  of  the  fish  as  fast  as  they  are 
large  enough  to  plant.  Do  not  allow  your  ponds  to  become  over- 
stocked with  little  fish.  In  fact  we  believe  we  plant  just  as 
many  of  the  larger  size  as  we  would  if  we  did  not  plant  the 
smaller. 

Mr.  Dean :  What  time  does  Mr.  Stranahan  plant  this  parrot 
feather? 

Mr.  Stranahan:  In  the  fall  or  spring  in  the  ponds,  just 
throw  down  a  handful  where  we  take  a  spade,  raise  up  the  soil, 
kick  the  parrot  feather  in  and  tramp  it  down.  Or  if  the  soil 
is  too  hard  weight  it  with  a  stone.  We  can  maintain  fine  growth 
early  in  the  season.  It  is  pretty  much  gone  now  owing  to  hot 
weather;  it  won't  stand  the  hottest  weather  but  it  serves  its  pur- 
pose all  right,  because  we  have  it  abundantly  until  our  fingi^rling 
are  distributed. 

Mr.  Eobinson :  I  would  like  to  ask  Mr.  Stranahan  if  it  will 
do  well  in  water  down  to  a  temperature  as  low  as  32  degrees. 

Mr.  Stranahan :  Our  water  never  gets  that  low  in  tempera- 
ture. Our  spring  water  is  62  degrees  in  winter.  I  believe  as 
far  north  as  Virginia  and  perhaps  further  north,  that  parrot 
feather  would  live  all  right.  If  any  one  would  like  to  make  the 
experiment  I  would  be  glad  to  send  him  some  parrot  feather  for 
that  purpose. 

Mr.  Robinson :    I  would  like  to  do  that. 


THE  UTILIZATION  OF  NEGLECTED  FISHES. 

iM    rllARl.ES  (i.  ATKIXS. 

In  all  tin-  ficlilri  in  which  man  haf  nought  lo  turn  iht-  pro- 
iliictionii  of  organic  naluri'.  either  animal  or  vegetable,  lo  hie 
own  jirofit,  his  prooediire  has  been  characterized  by  great  waste- 
fulness, hut  I  doubt  whether  there  ig  one  in  which  this  has  bi'en 
more  pronounced  than  in  the  fisheries  and  the  utilization  of  their 
products.  Not  only  in  the  preparation  of  fish  for  food,  is  much 
thrown  int-o  the  gult*T  that  might  havcgonc  into  the  pot,  but.  to 
go  back  to  the  first  st^p,  the  catcliing  of  the  fish,  Iliert'  are  whole 
tribes  of  fishes  whose  capture.  iinwiUingij'  alTectetl,  involves  nn 
the  one  hand  lamcntuhlc  sacrifices  of  time  and  linanciu!  losses, 
and  on  the  other  hand  destruction  of  nutritious  or  otherwise  use- 
ful material  on  a  prodigal  scale. 

TliP  fresh  water  fisheries  occupy  a  narrower  field  than  thoee 
of  the  si-a,  and  are  not  characterized  by  the  same  degree  of  pro- 
digality, hut  even  here  there  is  good  ground  for  doubting  wlicther 
the  resources  of  tlie  laiies  and  rivers  are  iitilia'd  as  they  i^hoiild 
be — whether  there  are  not  some  useful  s])ecies  wholly  or  partly 
neglected  or  wasted.  There  has,  to  Iw  sure,  bei-n  important  pro- 
gress in  recent  years,  and  srfme  species  once  wholly  waste  are 
now  regularly  marketwl  for  foiKl.  In  I^ke  Erie,  I  am  informed 
tJiat  there  still  reinaiiiB,  among  fish  suthciently  large  and  numer- 
ous to  lie  considiTfd  imiHirtant,  a  single  species  that  is  not 
utilized  at  all,  namely,  the  ling  or  lawyer  yLola  maculosa],  a 
fish  quite  plentiful  in  spring  and  fall,  following  the  different 
run  of  fish  that  arc  spawning— great  spaivn_-<'atcrs  they  are,  and 
also  very  destructive  of  the  schools  of  minnows  and  other  small 
fishes.  Considerable  quantities  of  tJiem  are  incidentally  caught 
in  winter  by  hook  and  line  through  the  ice,  several  tons  being 
taken  each  winter  in  the  vicinity  of  the  islands.  They  are  said 
to  be  very  goo<l  for  food  when  smoked  like  sturgeon,  vet  they  are 
not  used.* 

In  the  sea  fisheries,  also,  we  find  that  there  has  been  com- 
mi'iidable  prosrri's.s  in  recent  years.  S*-vcnil  siM-cics  of  fish  for- 
merly TirKlectii!  have  come  into  use  as  food,  in  some  mnrkits,  and 
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appear  to  be  gaining  ground.  In  this  category  may  lx»  men- 
tioned the  horse  mackerel  or  tunny  [Thunnus  thy  tin  us]  and  the 
whiting  or  silver  hake  [Merlucius  bilitiearis],  and  there  is  even 
a  beginning  of  the  use  of  sharks,  skates  and  sea-catfish  or  wolf- 
fish.** 

It  however  remains  true  that  several  marine  species,  which 
are  abundant  enough  on  the  coast  of  North  America  north  of  the 
latitude  of  40  degrees  to  be  at  times  dreadful  pests  to  fishermen, 
are  practically  unutilized.  Foremost  among  these  are  two  species 
of  skate,  [Raja]  and  the  common  dogfish  [Squalus  acanthias.] 

The  skates  are  large  fishes  of  flattened  form  and  rhomboid 
outline,  the  smaller  sj)ecies  not  generally  exceeding  twenty 
pounds  weight  in  Penobscot  Ijay,  the  larger  attaining  a  weight 
of  seventy  pounds.  Among  other  disagreeable  traits  they  have 
the  habit  of  eating  small  Crustacea  and  are  accused  of  preying 
on  young  lobsters.  They  are  of  good  quality  for  food,  but  I  have 
never  heard  of  their  being  eaten  except  in  an  experimental  way. 

The  prince  of  ravagers  is,  however,  the  dogfish,  [Squalus 
acanthias].  This  is  a  small  shark  with  slender  body,  two  or 
three  feet  long  and  weighing  from  five  to  fifteen  pounds.  Tt  is 
found  on  both  sides  of  the  Atlantic,  is  very  abundant  generally 
on  the  shores  of  Canada  and  New  England,  and  somewhat 
further  south,  being  sometimes  found  on  the  coast  of  Cuba.  In- 
stead of  laying  eggs,  the  dogfish  brings  forth  its  young  alive,  only 
ten  to  twenty  in  a  season,  but  of  such  extraordinary  vitality  and 
hardiness  that  enough  survive  to  keep  up  the  number  of  the 
species,  with,  however,  great  legal  fluctuations. 

On  the  coast  of  Maine  the  dogfish  is  chiefly  a  summer  visitor, 
coming  in  June  and  leaving  in  August  or  September.  As  illus- 
trating his  habits  and  his  influence  on  the  shore  fisheries,  I  will 
quote  some  Inemoranda  from  my  note-book  on  observations  made 
in  1902,  on  the  fishing  grounds  near  Mt.  Desert  Rock.  It  is 
estimated  that  thirtv  to  fiftv  craft,  manned  bv  two  hundrtni  men 
or  more,  habitually  fish  on  these  grounds  for  haddock,  cod,  hake 
and  cusk.  In  1902  they  were  all  driven  off  from  these  grounds 
early  in  July,  by  sucli  great  numbers  of  dogfish  that  few  other 
fish  could  be  caught,  and  had  hardly  begun  tlieir  work  again  by 
Sept.  9.  The  fishing  here  is  largely  done  with  trawls.  When 
the  dogfish  come,  they  not  only  take  the  baits  that  have  not  yet 

**Report  Mass.  Comr.  Fisheries  and  Game,  1903,  and  letter  oi  Capt.  J.  W.  Collins  Commissioner 


180  Thirlii'Tlnnl    Annual    Meftutu 

been  seized  by  otlier  fishus,  but  tlu'y  full  upon  thp  booke'l  fish, 
cod,  haddock,  etc.,  and  eat  tht-m,  k'aviug  only  the  heads 
parts  of  the  skeletonB.  One  fieherman  with  a  trawl  of  500  hookl 
near  Gott'b  island,  took  at  one  haul  five  haddock,  a  g( 
haddock  heads,  and  21T  dogfish,  Another  trawler,  the  same  da^ 
on  nearby  ground,  toolc  at  one  haul  two  hake-heade,  three  skates 
and  224  dogfish.  So  destructive  were  the  dogfish  that  it  seemed 
to  fishermen  and  dealers  that  unless  some  remedj-  could  be  foui 
there  would  soon  be  an  end  of  all  oilier  fish. 

Dogfish  have  been  found  very  injurioue  to  other  branches  ||| 
fishing.  Mackerel  seiners  have  sometimes  found  that  when  t 
especially  large  cateh  had  been  made — say  200  barrels  at  one 
set  of  the  seine — unless  the  fish  could  be  speedily  removed  from 
the  seine,  the  dogfish  were  almost  certain  to  attack  the  enclosed 
body  of  mackerel,  biting  holes  in  the  fine  seine,  to  get  at  tlii>ir 
prey,  and  thus  not  only  greatly  injuring  the  gear,  hut  in  addi- 
tion, letting  loosi'  all  the  mackerel  they  could  not  seize  and 
devour. 

So  serious  have  the  ravages  of  the  dogfish  become,  that  gov- 
ernments have  lieen  besought  to  interfere,  and  by  the  offering  of 
Ixiimties  or  by  some  other  means,  to  assist  in  their  destruction. 
A  Canadian  official  report  notes,  as  samples  of  the  suggestions 
made  by  various  people,  eight  different  schemes  for  the  war 
against  them,  some  of  which  aim  simply  at  their  destruction,  and 
others  at  some  utilization.  These  suggestions  are  so  interi'sting 
that  I  will  read  the  whole  list. 

1.  Liberate  alive  some  hundreds  of  dogfish  having  sieurely 
fastened  outside  their  bodies  (by  means  of  hooks,  wires,  etc.) 
glittering  and  gaudy  streamers  or  jingling  chains  or  bells,  cal- 
culated to  terrify  and  frighten  away  the  schools  of"  dogfish,  on 
the  old  principle  of  setting  at  liberty  a  rat  with  a  bell  hung 
roimd  its  neck. 

2.  Inoculate  a  number  uf  dogfish  with  some  fatal  or  con- 
tagious disease,  thus  securing  the  infection  and  death  of  all  the 
schools  of  dogfish  which  may  hover  near,  on  the  principle  adopt- 
ed in  reducing  tlie  pest  of  rabbits  in  Australia  some  years  ago. 

3.  Dynamite  the  great  schools  of  dogfish  when  they  appear. 

4.  Kmploy  the  govemmeut  cruisers  and  llieir  men  in  cap- 
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turing  these  pests,  or  let  the  government  employ  special  vessels 
for  the  purpose,  until  the  plague  is  reduced. 

5.  Pay  a  bounty  of  one  cent  for  every  five  tails  of  dogfish 
($2.00  per  1,000)  brought  to  a  fishery  officer  and  after  being 
officially  recorded,  destroyed  by  such  officer.  Many  fishermen 
have  declared  that  they  get  1,000  dogfish  in  a  single  day  fre- 
quently; yet  it  is  asserted  that  even  $2.50  per  1,030  would  not 
pay. 

6.  Pay  a  bounty  on  the  basis  of  the  weight  of  the  dogfish 
captured,  say  so  much  per  100  pounds.  Some  parties  claim  that 
$2.00  or  $3.00  per  ton  or  half  a  cent  per  fish  would  pay  the  fish- 
ermen, while  others  say  that,  as  the  dogfish  would  average  a 
weight  of  four  pounds,  such  a  bounty  of  one  cent  each  fish  would 
pay.  Thus  the  suggested  rates  range  from  ten  cents  or  fifteen 
cents  per  100  pounds  to  twenty-five  cents  per  200  pounds. 

T.  Pav  a  bountv  on  the  total  vield  of  oil,  a  fixed  rate  on  each 
gallon  of  oil  produced  by  a  factory  being  guaranteed  to  any  firm 
or  company  carrying  on  reduction  works. 

8.  'Use  long  seines  of  strong  cord,  41,000  yards  or  more  in 
length,  under  departmental  direction,  and  surround  the  schools, 
as  is  done  with  the  schools  of  sharks  in  India. 

Dogfish  have  not  been  found  wholly  useless.  Their  livers 
yield  oil,  and  their  bodies  can  be  made  into  fertilizers ;  but  their 
capture  for  the  oil  has  been  found  unprofitable,  and  the  presence 
of  the  oil  has  interfered  with  their  use  as  fertilizers.  The  scheme 
that  now  appears  to  promise  best,  is  for  the  public  to  apply  their 
teeth  and  eat  the  dogfish  up.  There  have  been  some  experiments 
made  in  this  direction,  which  have  at  least  shown  that  the  flesh 
of  the  dogfish  is  palatable,  and  that  it  is  nutritious  cannot  be 
doubted.  Investigation  of  this  matter  is  in  progress  at  the  Lab- 
oratory of  the  Bureau  of  Fisheries  at  Woods  Hole,  a  report  of 
which,  to  be  expected  in  the  near  future,  will  undoubtedly  be  of 
great  interest  and  importance. 

The  Woods  Hole  investigation  originated  in  a  study  of  the 
conditions  affecting  the  abundance  of  lobsters.  It  was  found 
that  young  lobsters  were  the  prey  of  sundry  fishes  and  especially 
of  the  dogfish.  Attention  being  turned  to  the  utilization  of  the 
dogfish  it  was  found,  in  addition  to  the  yield  of  oil  from  the  liver, 
which  was  already  known,  that  glue  could  be  made  from  its  fins 
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and  tliat  its  fli'sh.  wbon  prDperly  prcjiiiri'ti,  was  pWsing  to  t 
palate  of  many  pcopli'. 

A  knowledge  of  these  ex  peri  men  ts  led  h  canner  in  (.!api'  ! 
tun  to  can  mnm  dogfish  and  make  a  seriout*  attempt  to  introdoj 
the  article  to  general  use.     Hi§  efforts  have  at  least  elicitefl  v 
favorable  reports  from  those  who  have  eaten  of  the  new 

Having  thu«  possibilities  of  usefulneBs  in  three  directionfl,  i 
may  indulge  the  hope  that  in  tlie  future,  not  very  remote,  t 
acourge  of  the  coast  fisheries  may  become  a  source  of  profit  to  ii 
fishermen  and  of  utility  to  the  public  at  large. 

In  these  remarks  I  have  named  but  a  few  species  of  neglec 
fishes.     There  are  many  others  that  are  worthy  of  attentitj 
thougli  in  a  subordinate  degree,  and  let  us  hope  that  each  1 
some  time  come  to  occupy  that  (Mxiition  in  the  ministry  to  n 
wants  which  nature  has  nmrke<i  out  for  it. 

I  commend   to  you,  gentlemen,  the   fostering  of   Ibis 
work — the  rescuing  of  good  material  for  the  sustenance  and  e 
fort  of  mankind  from  a  [>osition  of  neglect  or  something  v 
Many  of  you  arc  in  positions  which  enable  you  to  give  effec 
impulses  lo  the  movement,  and  such  impulses  it  certainly  i 
mnnds.     Men  in  general  are  wofutly  given  to  monng  in  r 
to  moving,  in  the  matter  of  sustenance,  fon^ver  in  the  m 
groove  into  wbieh  aneestra!   prejudiw  or  fashionable  dictatii 
has  leil  them.    To  get  out  of  tlieir  rul^  tiny  must  be  led  out. 

DiaCL'SSlOX  OK  MH.  CHARLES  O.  ATKINS'  t'dPER. 

Dr.  Bean;  1  would  like  to  ask  Mr.  Atkins  whether  or  l! 
he  included  the  skate  ns  fine  of  tbc  fishes  which  it)  not  p. 


Pr.  Bean:  The  skate,  it  may  !)c  stuted,  is  sold  regularly 
now  in  the  New  York  markets  and  douhtless  wherever  French 
fH-ople  or  their  descendants  are  met  with.  As  Mr.  Atkins  of 
course  knows,  it  is  not  at  all  an  uniuilHtnbie  dish,  and  it  can  be 
found  on  the  hills  of  fare  of  many  of  the  Inins-Atlanlic  steaniers 
und>T  the  name  of  ray.  It  is  really  very  gowl.  It  is  s-dd  dnuM- 
leas  in  Sew  Orleans  and  other  cities  which  contains  a  large  \ 
«-ntagc  of  French  population. 
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The  dogfish  to  which  you  refer,  I  suppose  is  the  horned  or 
spined  dogfish. 

Mr.  Atkins:     Yes. 

Dr.  Bean:  There  is  another  little  fellow,  not  so  pesky  as 
this  one,  but  he  s  also  very  abundant — the  rough  dogfish.  He 
is  not  very  formidable,  however,  because  his  teeth  are  more  like 
some  of  the  teeth  of  the  female  ray  without  cutting  edges ;  !)ut 
he  is  a  nuisance  sometimes  because  he  takes  the  hook  intended 
for  better  fish,  destroys  the  smaller  fishes,  and  interferes  with  the 
fishery  by  consuming  the  food  of  the  migratory  food  fishes. 

Mr.  Atkins:  I  am  glad  to  know  that  the  skates  are  really 
coming  into  use  in  New  York,  and  I  hope  that  they  will  come 
into  general  use,  so  that  all  that  are  caught  on  the  coast  may  1k» 
utilized.  Those  caught  on  the  coast  of  Maine  are  entindy 
wasted. 

Dr.  Bean :  I  am  not  able  to  answer  that  question,  because 
I  have  never  tried  the  dogfish  personally — I  have  eaten  skate 
and  1  think  it  is  a  palatable  fish.  I  presume  though  the  chief 
objection  to  any  dogfish  would  be  the  toughness  of  its  fibres. 
Its  muscles  are  pretty  well  sheathed  and  the  sheath  is  not  tender. 
The  steel-head  salmon  was  not  considered  edible  l)ecause  the 
bone  is  so  hard ;  but  it  is  the  chief  fish  now  for  export  in  a  hard 
frozen  state,  and  so  we  might  go  on  and  name  a  number  of  other 
fish  that  a  few  years  ago,  within  our  rec^ollection,  were  not 
market  fish  at  all,  but  which  have  now  become  quite  important. 
Take  the  tunny  for  example,  which  is  not  only  a  celebrated  food 
fish  among  all  Italians  and  their  descendants,  but  is  quite  a 
game  fish  on  the  California  coast.  So  the  taste  in  fish  seems  to 
be  changing  year  by  year,  and  it  is  quite  an  advantageous  thing 
to  learn  about  certain  things  that  are  regarded  as  nuisances  and 
then  a  little  later  see  them  come  into  market  and  form  a  large 
portion  of  the  food  supply. 

The  blue  fish  was  not  eaten  when  1  was  a  bov — nobodv  would 
eat  a  blue  fish.  The  benito  w^as  regarded  as  only  fit  to  be  thrown 
away;  and  I  could  name  a  score  of  fish  which  have  within  my 
own  recollection  come  into  use. 
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I>r.  Smitli:  1  think  the  thanks  of  the  society  are  due  to 
Mr.  Arkint-  for  bringing  up  in  so  interesting  a  way  the  subject 
whieh  is  already  very  important  and  is  destined  to  beconii-  muph 
more  so.  I  was  glad  to  notice  from  the  advance  progranimi' 
that  he  was  going  to  talk  on  this  subject,  because  it  i 
whicli  I  have  given  considerable  attention. 

I  am  not  going  to  say  all  1  intended  to  say  because 
is  late,  bnt  I  wish  to  mention  one  or  two  points. 

He  has  mentioned  the  whiting  as  having  been  brought  to  pub- 
lic notice  through  the  Massachusetts  Fish  Commission.  I  do  not 
wish  to  detract  anything  from  the  credit  due  the  Massachusetts 
Fish  Commission,  especially  as  it  has  no  representative  present; 
but  I  believe  that  the  United  States  Bureau  of  Fisheries  is  large- 
ly responsible  for  the  importance  which  that  fish  has  recently  at- 
tained; as  twelvis  or  fifteen  years  ago  (as  our  reports  will  sliow) 
we  had  samples  of  this  fish  salted  on  Cape  Cod  and  distributed 
through  tJie  trade  to  conisumers  in  Massachusetts  and  elsewhere. 
Tlie  growth  in  the  demand  for  that  fish  has  steadily  increased, 
and  a  year  or  so  ago  when  I  was  in  Gloucester  and  saw  one  of 
the  principal  fish  curers  there.  I  found  that  he  alone  had  salted 
and  sold  at  very  good  prices,  about  one  thousand  five  hundred 
barrels  of  this  whiting  which  a  few  years  ago  had  absolutely  no 
value  in  tlic  market  and  was  regarded  as  a  nuisance  and  always 
thrown  away.  It  is  caught  in  immense  numbers  in  the  traps 
on  Cape  Cod. 

With  regard  to  dogfish  1  would  like  to  quote  something  that 
Mr.  Bowers  said  ycBter<la_v  and  which  he  may  have  toid  some  of 
the  other  memlx-'n*.  He  has  just  come  from  Woods  Hole  and 
has  seen  a  dogfish  about  three  feet  long  opened,  and  found  to 
contain  two  eight  inch  hibsters.  The  lobsters  are  becoming  de- 
plorably scarce  in  that  region  and  no  doubt  the  dogfish,  which 
is  very  abundant,  is  to  some  eitent  responsible  for  the  scarcity. 

Mr.  .\tkine:  Ijet  me  ask  whether  you  have  any  evidence  of, 
or  any  notes  in  relation  to.  the  question  as  to  whether  or  not  the 
skate  preys  on  the  lobster. 

Dr.  Smith:     I  have  heard  that  stated,  though  I  have  no  per- 
sonal knowledge  on  the  subject;  bill  I  will  present  a  eommui 
cation  here  which  touches  on  it. 


American   Fisheries   Society.  185 

Mr.  W.  R.  Hollaway,  U.  S.  Consul-General  at  Halifax,  N.  S., 
sent  the  following  letter  to  the  Department  of  State,  dated  June 
30th,  1904,  in  regard  to  the  utilization  of  waste  fishes: 

The  Halifax  Chronicle  publishes  an  interview  with  an  ardent 
amateur  fisherman  who  told  of  experiments  and  researches  among 
the  so-called  dogfish,  albacores  and  skates.  He  said  his  experiments 
as  to  the  habits  of  the  fish  when  alive  and  their  edible  qualities  when 
dead  had  covered  a  number  of  years.  He  had  discovered  many 
things  which  no  doubt  the  majority  of  the  fishermen  in  the  Mari- 
time provinces  would  scofT  at,  but  nevertheless  they  were  facts  and 
anyone  with  a  mind  to  investigation  could  soon  find  it  out  for  him- 
sell. 

Speaking  of  dogfish  in  particular,  he  said  that  the  flesh  of  this 
fish  when  properly  cooked  was  one  of  the  most  delicious  dishes  im- 
aginable— the  meat  being  firm,  white  and  sweet.  Fishermen  gener- 
ally were  of  the  opinion  that  dogfish  is  an  oily  fish,  but  as  a  matter 
of  fact  it  is  not — no  more  so  than  the  codfish,  because,  like  the  lat- 
ter, the  oil  is  all  contained  in  the  liver.  The  flesh  lends  itself  readily 
to  drying  and  salting,  and  in  such  countries  as  Italy  and  Spain, 
where  the  fish  is  so  well  known,  large  quantities  are  cured. 

He  suggested  that  this  might  be  worth  looking  into,  that  is,  the 
possibility  of  finding  foreign  markets  for  cured  dogfish,  when  a  new 
field  of  money-making  would  be  thrown  open  to  the  fishermen  of  the 
Maritime  provinces.  Certainly  the  fish  could  be  disposed  of  in  the 
Italian  settlements  of  the  near-at-hand  cities,  like  Boston  and  New 
York,  and  even  in  local  centres  like  Sydney.  A  few  enterprising 
men  should  make  the  experiment  on  a  small  scale.  Certainly,  if  the 
experiment  was  not  a  success  they  would  be  very  little  out  of  pocket. 

Then  as  to  skates,  many  fishermen  who  have  spent  their  lives  at 
the  business,  know  that  a  single  skate  will  demolish  more  lobsters 
in  p.  season  than  any  one,  or  possibly  two,  of  their  pots  will  catch. 

Fishermen  as  a  rule  are  not  observing.  They  will  go  on  year 
after  year,  catching  the  well  known  varieties,  but  they  seldom  take 
any  trouble  to  study  the  habits  of  the  fish — why  they  move  in  cer- 
tain directions  at  certain  seasons,  what  they  eat  on  the  passage,  and 
where  they  go  to.  Skates  can  be  taken  at  almost  all  seasons,  and  if 
the  stomach  of  one  should  be  opened  it  would  be  found,  in  almost 
every  case,  to  be  full  of  lobster,  shell  and  all,  for  the  mouth  of  this 
voracious  fish  is  so  constructed  that  the  toughest  lobster  shell  can 
be  ground  almost  into  dust.  It  is  the  skate  that  is  doing  more  to 
deplete  the  lobster  fishery  than  almost  any  other  agency.  And  yet 
this  same  skate  is  an  edible  fish,  being  somewhat  similar  to  the  well- 
known  "flounder"  or  "flat-eye"  in  taste;  then.  too.  it  contains  more 
glue  than  almost  any  other  fish  that  swims,  which  alone  would  make 
it  profitable  to  catch,  provided  there  were  factories  handy  in  which 
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tha  glue  could  be  m an u tact u red.  Why  shouldn't  the  dogfish  and  the 
Bkate  be  as  good  to  eat  as  the  haddock  or  halibut,  and  much  better 
than  the  lobster?  They  are  particular  what  they  eat.  live  bait  suit- 
ing them  better  than  anything  else,  a  marked  contrast  to  the  lobaler. 
which  is  the  staven^er  of  the  sea — the  more  rotten  and  putrldlts 
food  tha  better. 

In  his  conversation  tbc  gentleman  saiO  be  thought  it  vas  merely 
a  matter  of  superstition  that  the  dogfleh  was  looked  upon  witb  bo 
much  aversion,  and  this  superstition  could  t>e  traced  back  to  the 
old  Jewish  law  referring  to  dean  and  unclean  animals,  and  no  doubt 
there  Is  considerable  truth  in  It.  However,  there  is  no  question  but 
that  there  are  tar  more  edible  varieties  of  fiah  than  the  eastern 
Canada  nahermen  think,  but  prejudices  are  sometimes  hard  to  over- 
come.    At  any  rate,  it  would  nay  to  do  a  little  experimenting. 

Mr.  Atkins:  1  Imvp  n  correspondent  in  the  town  of  l'ros|).>i.t. 
Me.,  who  has  told  nu-  (iltout  Sftling  a  trawl  in  the  river  and  cattli- 
iiig  a  great  nuinl>er  of  skates,  and  finding  their  slomaehs  full  of 
yotiHp  lohsters. 

Dr.  Smith:  These  dogfish  investigation s  now  going  on  at 
Woods  Hole  wen-  started  hv  me  two  V(«r8  ago.  and  I  think  the 
young  man  who  has  the  matter  in  pharge  will  get  some  vi'ry  im- 
portant results.  The  dogfish  was  surreptiiiously  served  iii  the 
large  niess-rooni  at  Woods  Hole  last  year. 

Mr.  Clark:    When  we  were  there? 

Dr.  Smith:  Whether  yon  had  a  pari  in  tliat  I  don"(  know. 
(laughter.)  The  matron  of  the  mess  was  told  to  say  that  it  hus 
JapancR'  halihut. 

Pn'sidenl :     I  had  some  of  it.     (Tjiughler. ) 

Dr.  Smith:  The  fish  met  with  great  favor  anil  many  fieoplv 
asked  fi>r  the  second  helping.  When  tlie  malnm  was  asked  what 
the  fish  was  she  forgot  herself  and  said  Japanese  nighlingnle. 
( Ijailghter.)  The  6esh  of  the  dogfish  ig  deciikilly  palatahle.  not 
at  all  nrvasy  or  soft.     I  lielieve  the  prejudicv  ngainsi  the  dogMi 


B  the  pn'juiliee  whieh  is  sh« 
it  is  entirely  iinfonnHed, 

I  will  call  attention  to  u 
sharks  in  one  of  our  sinies. 
mitrki-t  sharks  are  skinmil  at 


the  shark  family,  and  I  think 


little  item  whieh  shows  the  vahie  of 
In  the  Charleston.  South  ('anilina, 
i\  cut  inio  strips  and  sold  in  iiundice 
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of  one  to  two  pounds  at  ten  wnts  a  bunch.  Some  30,000  pounds 
were  disposed  of  during  the  year  of  1897,  when  we  made  a  can- 
vass of  the  fisheries,  and  in  1902  the  catch  and  sales  had  in- 
creased to  90,000  pounds,  valued  at  $1,800. 

In  the  San  Francisco  market,  where  skates  are  eaten  and  vari- 
ous other  things  in  the  fish  line  that  are  not  eaten  in  any  other 
part  of  the  United  States,  when  sturgeon  is  scarce,  skate  is  some- 
times used  as  a  substitute.  The  second  alternative  is  shark.  This 
is  sold  in  restaurants  under  the  name  of  tenderloin  of  sole  and  I 
ask  vou  to  beware  of  the  tenderloin  that  vou  in  San  Francisco,  if 
you  expect  to  get  a  tenderloin  of  a  fish  that  does  not  occur  in  the 
United  States.     (Laughter.) 

Many  years  ago  there  was  established  a  special  fishery  for  the 
common  gar  in  the  Xeuse  river  in  Xorth  Carolina,  and  although 
that  special  fishery  no  longer  exists,  I  believe,  still  in  that  part 
of  the  state,  as  Mr.  Worth  knows,  I  dare  say,  gars  are  very  com- 
monly eaten,  usuallyby  the  negro  population,  but  sometimes  by 
white  people,  and  one  of  the  characteristic  sights  along  the  water 
front  of  the  town  of  Xewbern  on  the  Xeuse  river,  is  a  negro  man 
with  his  foot  on  a  gar  ripping  the  skin  off  with  a  jack  knife,  and 
I  am  told  gars  never  go  begging  in  that  n»gion.  They  are  easily 
marketed  at  five  and  fifteen  cents  apiece.  I  saw  si»veral  sold  by 
fishermen  (who  had  brought  them  in  with  their  herring)  at  fif- 
teen cents  apiece. 

Mr.  Lydell:  I  should  judge  from  this  paper  and  from  tlie 
talk,  that  the  United  States  Fish  Commission  would  like  to  get 
rid  of  these  dogfish ;  that  they  are  a  pest ;  therefore*  I  move  that 
they  be  classed  with  carp  of  Pennsylvania. 

Mr.  Atkins:  I  think  that  was  a  good  suggestion  and  would 
add  that  they  both  be  brought  into  the  market  and  used  regularly 
for  food  and  perhaps  we  shall  conclude  that  instead  of  a  curse 
they  are  a  blessing. 

Mr.  SevTnour  Bower :  Speaking  of  the  different  kinds  of  fish 
that  have  become  very  valuable,  but  which  were  once  of  no  value, 
there  is  no  more  striking  illustration  than  the  sturgeon  of  the 
Great  I^akes.  You  can  find  commercial  fishermen  in  Sanduskv 
and  Lake  Erie  alive  today  who  remember  when  sturgeon  were 
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thro\vii  away.  They  were  gradually  put  on  the  market  at  twenty- 
fivo  cents  apiece,  and  the  demand  was  limited.  In  1880  the 
going  pric*  was  $1.25.  Today  in  Detroit  river  a  female  sturgeon 
in  the  month  of  June  sella  quickly,  at  first  hands,  for  SI 
So  you  set-  tiivie  is  a  marked  change  in  sentiment 
that  particular  kind  of  (ish. 

I  remember  when  the  lawyer  or  eel  pout  were  absolutely 
saleable,  but  today  I  think  every  one  that  is  caught  finds  a  mi 
at  some  price. 

A  few  years  ago  buyers  nfre  buying  up  sheophead  and 
went  on  the  market  as  shredded  codfish. 

A  numljer  of  years  ago  I  was  associated  with  Mr.  Stranahan, 
and  I  have  often  heard  him  state  Ihat  he  believed  that  there  was 
no  living  animal  that  was  not  suitable  for  food.  Perhaps  some 
of  them  were  not  particularly  toothsome  or  palatable,  but  still 
they  were  nutritious  and  wholesome.  Wc  have  an  animal  in  the 
Great  Lakes  called  the  mcuobranchus,  mud  puppy,  or  '"water  liz- 
ard," which  is  vcrj'  respulsive  in  appearance,  Mr.  Stranahan  took 
the  ground  that  Ihey  were  excellent  food,  and  predicted  that  in 
time  they  would  be  regarded  as  a  delicacy,  like  frogs  and  turtles, 
which  by  the  way,  not  vi-ry  many  years  ago  were  not  themselves 
eaten.  One  day  we  caught  oue  and  Mr.  Stranahan  dressed  it, 
put  it  on  a  shovel,  placed  it  in  the  furnace,  under  the  boiler, 
cooked  it  and  brougjit  it  out.  and  said  he  wanted  a  witness  that 
he  had  eaten  a  mud  puppy.  He  invited  me  to  participate  in  the 
£east.  Well,  it  did  look  really  inviting,  it  smelled  delicious  and 
the  flesh  was  white.  He  used  salt  and  pepper  and  butter,  sat 
down  and  ate  il  and  said  it  was  good — 1  can  testify  to  that — and 
I  have  no  doubt  that  be  is  right  in  his  prediction  that  in  a  few 
years  they  will  be  considcivd  a  delicacy  and  bring  as  good  a  prict- 
as  frogs  and  turtles  do  today. 

Dr.  Bean :  There  ie  another  fieh  in  the  Great  Lakes  which 
fifteen  years  ago  was  scarcely  thought  of  at  all,  and  that  is  the 
lake  herring,  now  one  of  the  most  important  fish  of  the  Great 
Lakes.  The  price  has  advanced  from  about  two  or  three  cents 
upwards. 

President:     Half  a  cent. 
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Dr.  Bean :  When  I  first  noticed  it  it  was  two  or  three  cents 
in  the  Washington  market.  Now  the  same  fish  sell  very  readily 
from  fifteen  to  eighteen  cents. 

President:  When  I  first  commenced  work  on  Tjake  Erie  in 
1873  or  1874,  herring  was  sold  at  fifty  cents  a  box,  holding  200 
pounds.  I  positively  know  that  seven  cents  a  pound  was  paid 
for  herring  wholesale  last  year. 

Mr.  Leary :  We  have  a  fish  known  as  the  alligator  gar  which 
is  very  destructive  and  bad.  The  Givens  Packing  Company  at 
Corpus  Christi,  Texas,  experimented  with  the  roe  and  shipped  it 
as  caviar,  and  Mr.  Givens  told  me  that  the  roe  sold  readily,  but 
the  only  diflBculty  was  in  getting  a  seine  strong  enough  to  hold 
and  capture  the  gar,  and  I  have  no  doubt  it  will  be  utilized  some 
day  and  a  profit  made  on  it. 


RESUME  OF  WORK  DONE  DURING  THE  PAST  YEAR 

IN  THE  RAISING  OF  WESTERN  CHARR 

IN  EASTERN  WATERS. 

BY  DR.  F.  M.  JOHNSON. 

^  Mr.  President  and  Members  of  the  Society : — The  subject  of 
my  paper  to  you  today  is  simply  a  resume  of  work  that  I  have 
been  trying  to  do  in  the  past  year  in  the  raising  of  western  charr 
in  eastern  waters. 

Hidden  among  the  hills  of  New  Hampshire  there  is  a  spot 
that  I  chose  for  this  particular  work,  on  account  first  of  the  water 
supply,  the  purity  of  the  water,  and  according  to  the  surface  I 
found  that  1  had  sufficient  fall  between  the  headwaters  and  mv 
pond  to  give  magnificent  aeration.  The  headwaters  come  from  a 
lake  called  Kolelemook.  The  outlet  of  this  lake  fed  two  or  three 
small  ponds  that  at  one  time  were  used  for  mill  purposes.  These, 
in  short,  I  reclaimed,  building  culverts  underneath  the  roadways, 
taking  away  the  large  pipes,  and  trying  to  put  each  and  every  one 
of  the  small  ponds  into  what  I  considered  a  better  condition. 
Two  ponds,  one  already  completed,  I  have  added  to  the  water- 
course in  the  meadow  land  connected  with  the  old  farmhouse. 
Bv  the  kindness  of  Commissioner  Bowers,  to  whom  1  earlv  went 
when  1  had  this  scheme  in  mind,  I  was  supplied  with  the  fish 
with  which  to  make  certain  experiments.  At  that  time  I  had  in 
one  of  the  ponds,  our  native  brook  trout;  in  a  pond  b*3low  it  I 
had  the  specimens  of  the  western  trout,  the  rainbow  or  the  salmo 
iridius,  and  it  was  my  intention  to  keep  them  apart  and  watch 
them,  their  feeding  and  their  processes  of  life.  Unfortunately, 
as  I  thought  at  that  time,  but  it  has  proven  fortunately  since 
then,  the  upper  dam  had  some  leakage  in  it,  and  it  was  stopped 
up  in  the  winter  time,  one  flowed  into  the  other  and  mixed  the 
two  varieties  up.  I  thought  at  iirst  when  I  discovered  this  that 
it  was  going  to  block  my  entire  plan.  Instead  of  that  it  has 
given  me  the  subject  of  my  paper  today,  for  I  want  to  draw  out 
one  or  two  factors,  and  one  of  them  is  the  harmonv  in  which  the 
brook  trout  and  the  rainbow  apparently  live  together. 

Now,  gentlemen,  I  have  not  followed  this  in  point  of  time 
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long  enough  to  give  you  anything  but  the  conjectures 
and  R  half  during  which  I  have  been  noticing 


spiH 


Lfial  1 


I  am  convinced  of  one  thing,  tliat  there  is  less  quarreling, 
lees  inquisitiveness,  and  fewer  criticisms  passed  between  our 
aalmo  iridius  and  our  salmo  fontinalis  than  you  find  ot-i-urring 
when  you  get  five  or  six  or  ten  families  in  an  apartment  house. 

The  western  charr,  as  you  all  know,  comes  from  streams  that 
flow  through  magnificent  ravines  oftentimes  in  sturdier  waters. 
The  fisli  as  they  came  to  me  from  the  hatchery,  as  near  as  I 
could  glean  from  Ihe  specimens  shown  here  yesterday,  were  what 
might  be  called  baby  iingerlings.  They  varied  a  great  deal  in 
size.  They  still  had  wrtain  characteristics  as  they  grew  older, 
of  the  rainbow  trout  in  it*^  native  heath. 

I  al  first  fed  the  trout.  I  have  always  been  opposed  to  feed- 
ing Irout  or  fish  of  any  kind  on  any  artificial  food  if  it  were 
possible  to  approximate  tJie  foods  that  nature  supplies.  So  I 
fMn  Bay  that  up  to  date  I  have  not  been  obliged  lo  feed  any  of  the 
fish  thai  I  have  bei'n  raising  on  any  of  the  ordinary  so-called 
foods  comprising  liver,  etc.,  etc.  I  have  found  that  tlie  natural 
supplies  of  foiKls  [  could  always  obtain.  In  the  neighborliood  of 
my  pond  there  was  a  tremendous  quantity  of  good  old  fashioned 
elusive  tidbit*  eajled  the  angleworm  or  the  earthworm,  that  the 
fish  preferred  to  anything  else.  While  the  fish  were  quite  small 
I  secured  worms,  chopped  them  into  small  pieces,  and  fed  the 
fish  regularly  with  them.  As  they  grew  older  I  no  longer  choppt'd 
the  worms  up  but  threw  them  in  whole.  Of  course  they  wen- 
devoured  very  eagerly,  and  in  an  amusing  manner,  because  the 
little  fellows  would  often  each  get  the  end  of  a  worm  in  their 
monllis  and  have  a  sort  of  tug  of  war  until  they  pulled  the  thing 
.apart,  or  yanked  it  one  from  the  other.  The  fish  grew  well.  1 
Iried  one  or  Iwo  foods  for  experiment — not  that  my  fish  needol 
Hiera — because,  as  I  say,  I  had  a  good  supply  o(  worms  there — 
but  I  tried  a  food  that  seemed  lo  me  lo  be  a  cheap  one,  good  anil 
nutrilious.  I  tried  it  simply  lo  si-e  it  the  fish  would  take  it,  and 
it  went  far  btnond  my  expectation — I  refer  lo  well  cooked  vcrmi- 
wlli.  I  cooked  it  with  a  meat  bone  and  salted  it  well,  then 
chopped  it  in  small  pieces  (not  too  small)  and  threw  it  out  over 
the  waters  and  the  resiill  was  marvelous.    The  vermicelli  being 
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white  looked  like  an  angle  worm,  but  much  whiter  and  clearer, 
and  I  do  not  think  there  was  a  piece  that  ever  rested  on  the  bot- 
tom 60  far  as  I  could  see.  I  simply  suggest  that  sometime  when 
your  supply  of  liver  may  be  a  bit  tainted  and  you  cannot  get 
just  what  you  need,  you  try  vermicelli.  It  cannot  hurt  your  fish 
any ;  they  ought  to  thrive  on  it,  the  Dagoes  live  on  it,  and  there 
are  some  clever  Dagoes !     (Laughter.) 

Now  I  am  going  to  pass  you  around  some  photographs  which 
will  perhaps  show  you  better  than  I  can  tell  you  the  different 
arrangements  of  these  small  ponds.  Some  of  them  are  repeti- 
tions, some  of  them  are  different  views,  some  were  taken  before 
I  had  the  pond  in  my  meadows ;  so  you  will  pardon  me  if  I  seem 
to  give  you  a  superfluous  number.  They  are  all  numbered  and 
if  you  keep  the  numbers  you  can  see  about  how  they  run. 

In  the  winter  months  I  have  not  had  to  feed  the  fish  at  all — 
in  fact  you  cannot  feed  anything  in  the  waters  in  Springfield 
during  those  months — ^you  can  chop  ice  as  long  as  you  like,  and 
that  is  about  as  near  as  you  get  to  the  fish — ^\ou  will  still  be  chop- 
ping in  the  spring.  ( I^aughter. )  They  are  never  seen  and  noth- 
ing is  heard  of  them ;  they  come  up  in  the  spring — I  do  not  know 
where  they  come  from,  but  they  are  fat,  hearty  and  have  spots 
on  them — no  change  of  color.  I  suppose  they  live  by  burrowing 
in  the  mud,  and  get  nutrition  there. 

Thus  far  I  have  been  rather  fortunate  in  having  no  diseases 
appear  among  my  little  finny  tribe.  I  have  seen  in  some  of  the 
hatcheries  one  or  two  interesting  conditions — perhaps  one  that  I 
would  like  to  speak  of,  because  it  might  help  you  a  bit  looked  at 
through  medical  spectacles.  Through  the  courtesy  of  Mr.  Hub- 
bard, commissioner  at  Nashua,  Xew  Hampshire,  while  I  was 
making  him  a  visit  we  were  looking  at  some  of  the  rainbow  fry 
(they  were  fingerling  at  that  time)  and  they  were  dying  rather 
rapidly  that  morning.  Without  any  apparent  reason  the  little 
chaps  would  turn  over  and  give  up  the  ghost  very  readily ;  and  as 
we  tried  to  trace  the  cause,  we  found  that  Boston  was  so  excited 
over  some  Gen.  Hooker  day  or  something  that  they  had  down 
there  that  the  market  men  had  not  sent  the  liver  on  time,  and  the 
last  feeding  on  hand  at  the  hatchery  had  probably  become  a  little 
tainted.  Now  I  took  one  of  these  small  fish  and  performed  a 
very  delicate  post  mortem  on  it,  and  found  that  the  disease  was  a 
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gastroduodenitis,  which  meauB  intestinal  disturbance  from  i 
jB^estion,  that  the  fooJ  was  not  digested  at  all,  that  there  wa»^ 
Hort  nf  stoppage  in  there  which  produced  proliably  abdominal 
colic  in  the  fish  and  reflexly  caused  the  heart  to  peter  out,  and 
subsequent  death.     It  is  well  to  remerater  that  sort  of  thing  b 
cause  1  believe  you  can  eradi(^-at«  a  gi«at  deal  of  it  hv  influence 
your  foode  before  you  ])\it  them  into  the  water. 

There  are  other  foods  that  are  most  exeelleut,  and  they  i 
natural  foode,  if  they  ean  be  obtained.  The  first  one,  and  one  it 
seems  to  me  I  have  not  heard  many  people  speak  of  yet,  is  mag- 
got*; and  there  are  maggots  of  all  sizee.  Tt  is  easy  enough  to 
hang  somewhere  in  the  course  of  a  brook,  upou  a  bending  bush, 
a  piece  of  meat,  or  a  piece  of  fieh,  and  allow  the  maggols  to  form 
and  drop  into  the  water;  these  are  taken  very  eagerly  by  every 
sort  of  fish  that  swims,  but  I  think  that  the  Irout  particularly 
like  them.  The  land-locked  shrimp  are  lo  me  one  of  the  moet 
important  food  for  fishes,  and  one  of  the  most  dainty  things  that 
the  fish  can  feed  on  ;  but  it  seems  very  hard  work  to  kiiow  how  to 
get  tiiem.  1  have  been  trying  fmitlesBly  to  get  some  of  them. 
The  land-locked  shrimp  is  the  most  delicate  of  piscatorial  bits 
for  fishermen,  and  is  the  one  fooil  supply  that  if 'you  get  too 
many  of  them  interferes  with  the  sportsmen,  because  it  feeds  the 
fish  so  well  that  they  will  uot  eome  up  to  a  fly.  That  is  the  trou- 
ble in  Siinapee  T^ke,  where  perhaps  so  far  as  variety  goes  I  do 
not  know  a  place  in  the  world  tliat  has  as  many  diffcreiit  kindt 
of  fish  living  in  its  waters— black  bass,  pickerel,  land-locked 
salmon,  German  Irout,  the  Ijoch  Leven  trout,  and  the  Suiinpee 
trout,  along  wiih  while  perch,  and  all  the  different  pond  (IsIl 
Now  these  are  all  fed  tremendously  well  on  the  land-lockeil  smelt 
The  trouble  in  iwnde  such  as  1  have  is  that  Ihey  an?  not  ilecp 
enough  lo  raisi'  thest)  Innd-loeked  smelt  in.  You  must  have  depth 
of  water.  They  like  lo  live  in  from  fifty  to  seventy-five  feet  ot 
water,  and  if  you  do  not  get  cooling  water  for  tbem  to  live  in 
they  are  simply  ejiten  op  very  quickly  and  your  food  supply* 
gone. 

We  talked  yesterday  about  ponds  in  a  good  many  ways.'| 
to  build  them,  etc..  we  went  over  that  subject  ver)'  carefully, 
not  know  as  I  have  a  great  deal  to  add,  but  perhaps  there  a 
or  two  suggi'slions  that  I   Tound  of  use  in  some  ponds  ttM 
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made  myeelf  to  which  I  might  refer.  I  am  rather  a  crank  on  fol- 
lowing nature.  I  go  back  to  it  every  day  in  my  life  in  medicine. 
With  everv  new  fish  idea  that  comes  I  simplv  trv  to  imitate  na- 
ture. 

When  you  get  to  a  bit  of  clay  soil  it  is  not  wise  to  always  dig 
out  all  the  clay.  Clay  is  an  important  factor  and  it  is  well  to  leave 
a  certain  amount  of  it.  At  times  you  want  your  streams  to  wash 
out  everything  down  to  your  gravel  beds.  If  the  nature  of  the 
soil  is  muddy  do  not  clear  out  all  that  muck ;  leave  it  and  let  the 
water  overflow  it.  I  have  taken  out  the  boulders,  and  where  I 
have  excavated  down  deeply  I  have  built  rockeries  out  of  them,  so 
that  when  you  flood  back  you  cover  all  your  rockeries.  That 
gives  a  magnificent  place  for  the  fish  to  hide  that  they  may  get 
out  of  the  sun's  rays ;  and  it  is  a  good  place  also  for  them  to  feed. 
They  like  it.  Of  course  gentlemen  who  are  raising  fish  as  you 
are,  where  you  have  to  send  them  off,  might  say  that  these  rock- 
eries might  interfere  when  you  drew  your  water  down,  so  that 
you  could  not  get  the  fish  out  readily.  That  does  not  bother  me 
much  because  I  have  such  a  tremendous  fall — seventy-five  foot 
drop — 250  gallons  a  minute  pouring  out  for  aeration.  I  have 
built  my  ponds  (those  that  I  began  on)  myself;  it  is  hard  work 
to  take  up  the  old  stuff  and  do  much  with  it;  and  I  have  exca- 
vated it  so  that  I  can  drain  it  perfectly. 

I  made  a  mistake  at  first  in  not  putting  in  raceways ;  that  was 
serious  because  in  the  spring  the  water  rose  so  high  it  went  over 
the  top  of  the  dam.  Now  with  the  raceways  in  that  fault  is 
eradicated. 

You  will  see  on  one  of  these  photographs  what  fish  are  sup- 
posed to  be  in  the  waters.  I  suppose  where  this  is  marked  "gray- 
ling'* that  the  graylings  are  there ;  it  is  a  supposition  on  my  part 
because  no  one  has  ever  seen  them  since  the  third  day  they  went 
into  the  water ;  they  have  not  appeared  against  the  screens ;  there 
is  nothing  in  there  to  eat  them;  they  are  not  on  the  surface. 
There  is  a  culvert  and  a  bridge  there,  and  Dr.  Henshall  thinks 
perhaps  they  are  hidden  away  somewheres  in  that  vicinity.  If 
my  attempt  to  raise  the  grayling  this  year  does  not  prove  suc- 
cessful I  will  adopt  a  somewhat  different  plan  next  year.  1  shall 
let  the  eggs  hatch  in  a  natural  stream,  and  I  believe  that  nature 
will  have  endowed  them  with  common  sense  enough  to  take  care 
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of  themselves,  and  I  rather  fancy  that  if  they  are  going  to  do 
well  in  eastern  waters  they  will  do  well  there.  Again  these  chaps 
that  I  have  already  put  in  tiiere  may  turn  up. 

I  have  noticed  that  from  time  to  time  the  natural  course  of 
my  brook  gets  diverted,  through  becoming  jammed  up  with 
debris,  and  every  spring  I  clear  it  out  and  restore  it  to  its  original 
course,  now  and  then  fashioning  out  little  places  that  have  been 
choked  up  with  sand,  going  underneath  the  bank  and  making 
cool  places  for  tin*  small  fish  to  lie  in,  preserving,  as  I  say,  the 
original  eourne  of  the  stream,  making  tiny  falls  wherever  I  can, 
thus  increasing  the  oxygen  in  the  water,  and  oxygen 
I  scoop  out  and  lake  advantage  of  sandy  places. 

However  in  one  respect  I  have  interfered  with  nature,  foi 
one  place  I  hav.'  turned  the  natural  place  of  the  brook  in. 
meadow  through  which  it  flows,  taking  it  out  of  its  proper  course 
here  where  it  used  lo  run  down  by  gravity,  swinging  it  around 
to  one  side  ami  Ihus  a'ciiring  more  slreani  and  a  better  spawning 
plaoe  and  a  sharper  fall  from  it  Just  lieforc  il  goes  into  the  pond. 
That  is  the  only  place  where  I  have  interfered,  if  you  may  bo  call 
it,  with  nature,  and  I  think  X  have  gained  by  having  more 
of  brook,  and  I  now  have  a  place  where  I  hoiie  some  of  ti 
fishes  are  going  lo  spawn  this  fall. 

There  is  no  pretension  in  the  little  epecimens  1  hand 
to  you  (showing  two  specimens  mounted  on  boards — rainbow 
trout  nine  and  three-fourths  inches  long,  brook  trout  seven 
and  three-fourths  iuchi^s  long)  of  anything  except  to  show 
you  the  approximate  leugtli  of  these  two  fishes.  The  gor- 
geous coloring  of  our  brook  trout  (which  caused  a  jwet  to 
say  that  when  tliey  sprang  into  bi'ing  tlie  rainbow  smikfl),  and 
of  its  companion,  tlie  western  eharr,  who  has  belted  himself  witli 
the  same  prismatic  colors,  is  lost  in  these  specimens,  because  the 
skins  have  been  in  pickle,  and  1  did  not  try  to  have  them 
moimled  or  painted  because  I  wanted  to  show  you  merely  tbc 
relative  sizes  of  these  fish,  I  tried  to  get  yon  spi-cimens  exactly 
alike,  but  it  was  an  impossible  task.  If  I  throw  a  tly  now  the 
little  fellows  come  so  rapidly,  particularly  i-niall  trout,  tliat  il  is 
very  hard  work  to  get  a  larger  specimen,  and  [  did  not 
risk  getting  the  fishes  in  a  net  becaueo  I  do  nnt  like  lo  hi 
tliem  anv  more  than  is  absotutelv  ncivssurk. 
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You  will  see  here,  and  it  is  fair  to  make  the  supposition,  that 
(in  my  very  humble  and  limited  experience)  the  iridius  grows 
sturdier,  heavier,  and  faster  in  even-  way  than  his  companion, 
our  native  brook  trout,  on  exactly  the  same  food,  and  giving  them 
the  same  waters.  The  rainbow  is  a  cleverer  fish  as  far  as  grow- 
ing heavy  goes — that  is,  it  is  true  of  these  waters  in  Xew  Hamp- 
shire ;  I  do  not  know  about  other  men^s  experience ;  but  with  me 
these  fish  were  of  exactly  the  same  size;  they  were  little  fellows, 
probably  fingerlings,  all  of  them,  and  I  think  the  rainbows  were 
even  smaller  than  the  supply  I  obtained  in  my  brook  of  the  brook 
trout.  The  latter  were  more  even  in  size.  The  rainbows  varied 
— there  were  some  small  ones  and  some  big  ones,  and  I  know  that 
there  are  rainbows  in  my  ponds  today  that  are  very  much  larger 
than  these  specimens,  for  1  have  fed  them  and  seen  them,  but  I 
was  not  clever  enough  to  catch  them.  As  you  will  see,  the  largest 
one  of  these  specimens  is  the  rainbow. 

That,  gentlemen,  is  about  all  I  have  to  say  of  the  brief  obser- 
vation that  I  have  been  able  to  give  to  this  subject.  Of  course 
you  will  understand  that  while  I  wish  for  your  sake  there  was 
more  of  scientific  deduction  or  something  of  worth  in  my  re- 
marks on  my  work,  yet  it  represents  perhaps  one  phase  of  fish 
culture  that  you  do  not  look  at,  to  a  person  like  myself  who  has 
taken  it  up,  not  only  because  he  is  interested,  call  it  a  fad  if  he 
will,  but  because  it  represents  recreation,  and  it  represents  to 
me  another  important  factor.  You  gentlemen  who  are  fish  cul- 
turists  have  not  time  and  perhaps  have  not  quite  measures  to  try 
certain  experiments  that  I  might  be  able  to  do  for  you.  You 
cannot  use  your  ponds  as  I  can.  They  are  business  ponds.  They 
have  their  mission,  you  are  asked  to  do  certain  things  with  them ; 
while  nobody  controls  my  pond  except  me. 

If  a  knotty  problem  comes  up  at  any  time  where  you  want  to 
tr>'  a  certain  experiment  then  1  propose  to  have  Lake  Kolelemook 
and  its  addenda  placed  at  your  disposal  each  and  every  time  that 
anything  arises  that  I  can  help  you  solve,  it  you  feel  that  you 
can  leave  it  in  mv  hands.  Such  is  the  desire  and  such  is  the 
intention  of  this  little  set  of  ponds  whose  photographs  you  see 
today. 

Now  perhaps  I  have  gained  the  name  of  being  very  enthusi- 
astic, but,  gentlemen,  there  is  one  other  side  of  this  question  that 
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has  been  lightly  touched  upon.  It  hat;  uot  a  commercial  valqf 
is  not  purchasable  by  any  amount  of  goid.  You  cannot  tn 
in  the  market  for  diamonds.  The  tired-out  man  of  business  goes 
to  the  woods  and  then.-  he  crosses  hands  with  nature.  There  he 
receives  ten  fold  back  from  her  in  every  conceivable  way,  gifts 
that  he  in  no  ways  has  given  her  anything  for.  He  learns  to  love 
what?  Not  only  the  beautiful  fish,  but,  as  he  becomes  a  cultnr- 
iet,  he  appreciates  more  keenly  what  these  things  mean,  while 
nature  gives  him  absolute  rest  and  bestows  the  beauties  that  he 
can  appreciate,  of  sky,  of  the  thunderstorm,  of  the  charm  of  flee- 
ing cloudland  and  peace — perfect  in  lis  purity.  Everything  is 
beautiful, everything  is  worth  study,  and  all  means  to  him  health, 
rest  to  his  nervous  system,  without  being  away  and  becoming 
lazy,  without  simply  doing  nothing.  These  things  interest  the 
business  and  tlie  professional  man  and  yo\i  want  a  few  of  ut'  on 
your  side.  We  may  uot  amount  (o  nnioli  as  fish  culturists,  bat 
you  may  need  a  few  of  us.  Snmclimi-s  wc  eon  aid  you  in  other 
ways,  by  keen  appreciation  of  the  magnificent  work  you  gentle- 
men are  doing  all  over  the  country,  and  I  have  noted  as  the  j^ears 
go  by  that  the  number  of  true  sportsmeu,  aud  lovers  of  nature, 
are  imTcasing.;  there  is  a  great  difference  between  a  sport  and  a 
sjiorlsman,  and  becoming  a  tnie  sportsman.  Many  a  man  calls 
himself  8  sport  (I  suppose  he  is)  I  don't  want  to  go  into  that 
phase  of  it,  anyone  who  will  catch  a  fish  with  nine  books  in 
him — -he  is  a  sport,  perhaps,  but  he  is  not  a  sportsman  or  fisher- 
man. Now  you  are  training  men  far  beyond  what  you  think. 
You  are  helping  me  out.  What  you  have  said  liere  today  has 
encouraged  me  to  go  on  with  my  work.  You  are  preserving  for 
future  generations  specimens  of  fish  that  would,  without  your 
efforts,  soon  be  eradicated.  Unless  we  are  constantly  doing  some- 
thing, the  good  species  would  soon  be  caught  out.  You  should, 
gentlemen,  appeal  not  only  to  the  true  sportsman  of  America, 
but  you  will  help  men  who  naturally  give  up  their  lives  as  fisher- 
men and  to  whom  it  is  a  legitimate  business,  and  worst  of  all  you 
will  have  to  supply  the  losses  caused  by  the  awful  invasion  and 
happenings  all  over  the  country,  that  genus  that  we  call  the  fish 
hog. 

Do  tlic  rainbow  and  brook  traut  live  in  harmony  ?    1  coneida 
they  do,  anywat  they  grow  up  together  in  friendsliip.    Perhaps 
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after  a  long  period  the  ^lorgans  of  obesity  will  absorb  smaller 
fry  and  create  a  trust,  but  this  has  not  yet  come.  I  prefer  not  to 
give  you  their  astrological  chart,  therefore  the  future  is  hidden. 
We  now  deal  with  the  present  only.  My  attempt  being  to  show 
you  certain  results  within  a  certain  time.  Having  but  little 
spare  time,  I  feel  that  these  observations  must  be  exceedingly 
crude.  My  experiments  or  deductions  are  only  those  of  a  tired- 
out  man,  whom,  when  the  chance  comes,  flees  to  a  forest  home, 
where  Dame  nature  gives  rest  an(J  peace  in  her  generosity  ex- 
tends much  and  asks  but  little.  The  elixir  that  permeates  the 
sweet,  soft  cooling  breezes,  the  purity  and  benefit  derived  from 
the  crystal  waters  of  deeply  hidden  springs,  the  songs  of  the 
feathered  life  of  woodland,  the  very  hum  of  the  insect  world, 
the  azure  blue  of  heavens,  the  wonders  of  cloudland  amid  sun- 
shine and  storm,  the  hush  of  the  twilight,  the  fur}'  of  temj>est, 
the  lullaby  of  the  pines  that  sigh,  the  greeting  of  dainty  blos- 
soms smiling  through  dew,  or.  perchance  the  lonely  cry  of  loon  or 
hoot  of  owl,  the  startled  whirr  of  wings,  strange  snapping  of 
twigs,  as  some  animal  rushes  from  a  nearer  acquaintance  with  a 
human.  Then  what  delicious  fragrance  comes  from  the  after- 
math of  a  summer  shower.  Now  an  impertiment  spark  of  life 
seen  in  the  ever  vivacious  chipmunk,  who  greets  you  with  a  noisy 
chatter  then  scampers  into  security  at  an  approach.  Fruit  and 
berries  in  their  full  abundance  of  deliciousness  can  be  ours  bv 
the  mere  taking.  Shade,  grateful  and  refreshing,  and  a  couch 
that  crushes  us  into  comfort  in  its  embrace.  All  these  are  but  a 
few  gifts  of  woodland's  treasures.  Then  is  it  to  be  wondered  at 
that  we  become  lovers,  and  in  every  case,  true  sportsmen  ? 
(Applause.) 

DISCUSSIOX  OK  MK.  JOIIXSOX'S  ADDKESS. 

President:  It  is  certainly  very  interesting  to  us  to  hear  the 
experiences  of  Dr.  Johnson  who  has  entered  into  this  matter  for 
the  love  of  it  and  for  recreation,  and  it  is  not  often  that  we  hear 
from  those  that  are  engaged  in  that  manner. 

Mr.  Atkins :  I  wish  to  express  my  own  gratification  that  Dr. 
Johnson  has  engaged  in  this  exix»rimental  work.  T  think  that  we 
may  look  forward  in  the  future  to  great  changes  in  our  practices. 
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and  all  such  experiments  as  he  is  earning  on  must  help  us  in 
getting  at  the  right  method. 

Mr.  Whish :  I  also  have  taken  great  satisfaction  in  listening 
to  this  paper,  hut  for  a  different  reason.  When  Dr.  Johson  spoke 
of  gastro-duodenxtui,  I  saw  a  ray  of  hope.  He  says  he  is  raising 
the  foniinalis  in  his  pond.  Xow  the  brook  trout,  the  old  fashion 
speckled  trout,  the  wild  trout,  in  the  hatcheries  of  this  country  is 
a  diseased  fish.  The  state  of  New  York  this  last  year  lost  3,000 
three-year-old  brook  trout  in* one  hatchery,  in  spite  of  the  best 
scientific  attendance  we  could  get.  We  do  not  know  the  cause 
of  that  epidemic.  We  do  not  know  the  name  of  it — do  not  know 
how  to  prevent  it  or  whether  it  will  ever  come  again,  and,  know- 
ing, as  I  do  that  the  same  thing,  or  something  of  a  similar  nature 
is  happening  in  the  hatcheries  of  the  United  States  commission 
and  the  hatcheries  of  other  states,  1  think  that  here  is  a  field 
where  a  man  of  the  ability  of  Dr.  Johnson,  who  has  the  time  and 
means,  can  enter  to  great  advantage. 

Briefly  this  is  what  happened  to  our  trout.  If  anybody  rec- 
ognizes the  trouble  and  can  tell  me  what  it  is,  1  will  be  very  glad. 
In  tlie  stock  ponds  a  large  fisli  would  suddenly  leap  from  the 
water,  dart  violently  from  side*  to  side,  and  then  drop  like  a  stone 
to  the  bottom  where  he  wouhl  not  move.  If  vou  took  him  out 
you  would  find,  particularly  along  the  dorsal  aspect,  what  looked 
like  l)oils,  containing  a  mixture  of  l)l(K)d  and  pus.  In  about 
three  (hivs  those  boils  would  break  and  he  would  then  turn  over 
on  his  baek  and  die.  Thos*'  boils,  if  they  broke,  left  a  cup-shaped 
ulcer  which  a  physician  would  reeognize  as  being  a  form  of  ulcer 
which  juc-oni))anies  a  very  vile  disease  in  num.  Whether  this  is 
a  sj)eties  of  that  disease  in  fish  or  not  I  do  not  know,  but  the  fact 
renuiins  that  we  lost  everyone  of  our  brook  trout :  it  did  not  at- 
tack the  fingerlings  or  yearlings,  but  it  killed  oif  every  one  of 
those  magnificent  brook  trout  in  that  hatchery.  We  have  cleaned 
the  hatchery  out  completely,  putting  in  new  cement  bottoms  and 
sides  to  the  ])onds  and  we  have  arranged  tin'  water  supply  so  that 
we  can  cut  off  one  pon<l  from  another,  and  we  h()])e  to  prevent  a 

recurrence  of  the  disease. 

T  iniLdit  tell  vou  about  fun<rus  disease  and  ])arasites,  but  vou 
know  all  jibout  them,  and  I  earnestly  make  the  sugg(^sfion  that 
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men  of  the  ability  and  resources  of  Dr.  Johnson  take  up  this 
study  of  diseases  of  trout  and  of  other  fish.    I  got  a  wail  from  a 
man  in  the  Adirondacks  a  short  time  ago.    He  wrote  me,  "Black 
bass  diseased.     What  can  we  do?''     I  asked  him  what  was  the 
matter  and  he  said :    "The  large  fish  have  what  looks  like  a  scale 
raised  up  on  the  side  in  various  places,  as  if  a  Xo.  6  shot  was 
under  the  skin;  but  you  take  that  scale  up  and  you  will  find  a 
grub  under  theje."    I  do  not  know  what  the  disease  is,  but  I 
know  that  the  bass  are  grubby  in  many  waters.    We  cannot  con- 
trol these  conditions  in  wild  waters,  and  when  you  get  down  to 
your  hatchery  ponds  it  is  very  serious.     I  have  been  unable  to 
find  any  literature  on  this  subject  that  would  in  any  way  reach 
the  trouble  we  had.    I  might  as  well  tell  you  where  it  was,  it  was 
at  our  best  hatchery.  Cold  Spring  Harbor,  Long  Island,  and  in 
my  judgment  it  is  similar  to  the  disease  that  happened  in  a  pri- 
vate preserve  there  eight  years  ago,  which  was  investigated  by  a 
prominent  professor  who  said  he  would  take  it  up  further  in  his 
laboratory,  and  who  wrote  me  from  Italy  a  short  time  ago  that  he 
had  not  had  the  time,  so  that  we  do  not  know  what  caused  the 
disease. 

Personally  I  am  very  well  satisfied  that  you  know  now  as  fish 
culturists  how  to  feed  your  fish,  how  to  propagate  the  best  kinds 
for  various  waters,  but,  gentlemen,  I  do  not  believe  there  is  one 
of  you  who  outside  of  salting  the  fish  for  certain  troubles,  knows 
anything  about  the  dangerous  diseases.  I  sent  to  Germany  a 
month  ago  for  an  essay  or  treatise  on  diseases  of  fish  by  an  emi- 
nent fish  culturist,  and  I  found  in  it  a  lithograph  showing  a  form 
of  trouble  with  the  barbel,  which  he  calls  the  "Beulen  Krank- 
heit."    It  looks  verv  much  like  the  trouble  we  had  with  our  trout. 

Mr.  Meehan:  My  interest  in  this  paper  is  the  same  as  that 
of  the  gentleman  from  New  York.  We  have  had  trouble  also  in 
Pennsylvania  with  diseases  of  fish,  and  in  one  particular  case, 
only  a  year  ago,  in  a  hatchery  which  we  have  now  abandoned,  at 
Allentown,  we  had  a  large  quantity  of  trout  fry  which  for  rea- 
sons we  were  compelled  to  retain  in  our  troughs  beyond  the  time 
that  they  should  have  been  kept.  The  fish  began  to  die  and  be- 
fore it  could  be  stopped  over  300,000  had  died,  fine  fish,  that 
were  transferred  to  the  ponds  outside  died  in  the  same  way.    We 
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sent  wiinl  in  n-garH  lo  the  diabase  to  the  Cnitttl  States  Bvureaaa 
Fishorii's,  aud  tivn  Bureau  sent  n  man  to  look  into  the  matt^. 
He  remained  there  )]uire  a  while  and  weut  over  Ihe  matter  very 
thoroughly.  He  made  his  report  and  even  he  aeeins  to  be  some- 
what at  sea  a*  to  the  cauees  of  the  tnnihle.  I^ndoubt*^ly  the-sw 
fi^Lh  wero  decidedly  amimie,  hut  what  eauecd  that  anemia  in  the 
fish  we  do  not  know.  We  had  Irouhle  neveral  years  before — I 
think  during  the  great  blizzard  we  lost  something  like  2,000,000 
in  about  two  weekc.  I  submitted  a  paper  at  that  time  to  this 
60<riety.  Wi-  were  rather  of  the  opinion  that  it  was  due  ehiefly 
to  long  inbreediug,  and  I  am  still  of  the  opinion,  although  it  has 
necessarily  modified  on  account  of  last  year's  experiences,  where 
wc  had  fisli  that  had  come  from  other  places  which  also  were 
seized  with  and  died  fnim  this  name  disease — I  lielieve  that  4 
of  Ihe  thingfc:  that  we  ought  to  study  more  carefully  ie  the  i 
eases  of  the  fish.    We  know  very  little  about  them. 

'Hicrc  was  a  little  point  during  I>r.  Johnson's  remarks  that 
rcmindt^d  me  of  another  matter  that  1  would  like  to  ask  nlioiit, 
and  that  is  something  in  regard  lo  the  rainbow  trout.  We  have 
felt  that  it  was  a  good  fish  to  introduce  into  our  waters,  aad 
many  years  ago  wc  propagated  thcni  to  a  very  large  extent,  but 
after  ft  numl>er  of  years  we  found  they  did  not  seem  to  get  along 
in  the  streams,  and  further  investigation  showed  that  in  the 
ponds  a  large  percentaee  were  barren,  although  those  barren  one 
year  might  not  be  barren  the  next.  The  result  was  it  seemed^ 
be  an  cjipensive  proposition  to  niise  the  tlsh,  and  they  did  1 
seem  to  do  well  in  the  waters  of  Pennsylvania,  although  it  i»  I 
oT  the  gri>at  trout  states  in  the  union.  Therefore  it  i* 
why  tliey  did  not  wem  to  propagate  naturally.  There  werelj 
or  three  stn-ams  in  which  apparently  Ihey  wen'  doing  very  1 
and  wc  80  ri.i|inrt«t,  but  when  we  came  to  examine  into  the  fl 
ter  a  little  more  elosely  we  found  that  what  was  seemingly  1 
young  fish  propagated  naturally,  was,  as  a  matter  of  fact,  1 
tliat  had  l)een  plantcil  in  then-  by  persons  who  appUctl  for  thtfl 
trout  for  other  stn-ams  and  put  them  in  that  particular  sln-aui; 
thtfwfore  we  were  getting  various  sized  California  trout  thai  had 
been  planted:  but  elsewhere  there  was  no  evidence  that  Ibe  fish 
increased  naturally  in  thow  stri'amB.  and  I  would  like  to  know  if 
there  is  anv  one  can  tril  me  whv  thai  is. 
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President:  Gentlemen,  we  have  here  the  President  of  the 
South  Side  Club,  and  I  know  we  would  like  to  hear  from  him  on 
the  trout  question. 

Permit  me  to  introduce  Mr.  Slade. 

Mr.  Slade :  The  South  Side  Club,  as  some  of  you  know  who 
have  visited  it,  runs  a  hatchery  simply  for  the  purpose  of  stock- 
ing its  own  waters.  Twenty-five  years  ago  when  the  late  Hon. 
George  M.  Robson  was  secretary  of  the  navy,  we  received  from 
him  a  consignment  of  rainbow  trout  eggs.  These  were  hatched, 
and  at  the  age  of  three  years  were  placed  in  our  ponds  which 
previously  contained,  and  still  contain,  nothing  but  brook  trout. 
We  found  no  trouble  in  raising  the  fish,  but  as  a  sporting  fish 
there  were  two  objections  to  him :  one  was  that  the  meat  was  not 
particularly  good;  they  were  rather  a  soft  fish;  and  the  second 
and  chief  objection  from  the  sportman^s  point  of  view  was,  that 
it  was  very  difficult  indeed  to  capture  them  with  a  fly.  We  then 
tried  the  experiment  of  turning  them  into  the  salt  water  (our 
ponds  communicate  with  the  great  South  bay),  and  for  a  number 
of  years  we  had  very  fair  sport  with  those  fish,  they  going  down 
to  the  salt  water  and  returning  the  following  year  with  scales. 
But  even  then  it  was  necessary  to  capture  them  with  bait  and  not 
with  a  fly.  Within  the  last  few  years,  owing  to  striped  bass  hav- 
ing appeared  in  our  river,  the  rainbows  that  we  turned  out  have 
practically  disappeared.  We  would  turn  out  3,000  or  4,000  fish 
and  only  catch  perhaps  two  or  three  huridred. 

In  regard  to  the  natural  spawning  of  those  fish,  I  can  say 
very  little,  because  our  ponds  being  stocked  every  year  with  large 
fish  the  natural  fish  have  a  very  slight  opportunity  for  spawning, 
the  eggs  probably  being  eaten  by  the  larger  fish. 

There  is  another  subject  that  I  would  like  to  give  a  word  of 
warning  about,  and  that  is  in  regard  to  the  German  brown  trout. 
About  ten  or  twelve  years  ago  we  received  from  the  Cold  Spring 
hatchery  a  few  eggs  of  this  fish.  We  hatched  them  and  raised 
them  to  three  years  old,  and  were  beginning  to  be  quite  enthusi- 
astic about  them,  owing  to  their  rapid  growth,  etc.,  but  fortu- 
nately before  we  turned  any  of  them  out  we  learned  from  the 
Caledonia  hatchery  of  the  bad  results  of  turning  them  out  in 
Caledonia  creek,  and  we  therefore  disposed  of  nearly  all  of  the 
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fish,  but  a  few  of  them  escaped.  They  got  into  our  upper  brodc 
(which  by  the  way  is  never  stocked  with  large  fish,  only  with 
fry),  and  a  few  years  afterward  we  discovered  that  the  upper 
brook  fishing  was  falling  off.  The  natural  supposition  was  that 
the  brook  was  being  poached.  Our  game  keepers  were  naturally 
indignant  at  that  idea  and  said,  ^'The  poachers  in  that  brook 
are  brown  trout."  I  said,  "How  large  have  you  seen  them?** 
"Well,  three  or  four  pounds."  I  told  them  to  bring  me  some 
specimens  if  they  could,  and  a  few  days  afterwards  they  began 
bringing  in  brown  trout  which  they  either  speared  or  shot  at 
night,  ranging  from  four  to  five  pounds  in  weight,  and  almost 
all  of  them  with  brook  trout  of  six  or  eight  inches  in  length  in- 
side of  them.  Since  then  we  have  made  a  strong  effort  to  get 
rid  of  these  fish.  It  is  almost  impossible  to  discover  them  in  tbe 
daytime,  particularly  in  the  summer  time,  because  they  hide 
away  under  the  banks,  but  last  year  and  the  year  before  we  killed 
a  great  many  of  them  on  the  spawning  beds,  some  of  them  run- 
ning as  high  as  eiglit  }K)unds  in  weight,  this  in  a  brook  that  il 
inhabited  by  brook  trout  wliich  will  run  not  over  a  quarter  of  a 
pound  in  weight.  Within  the  last  two  weeks  I  have  discovered 
that  some  of  those  fish  are  still  in  our  preserves.  The  symptoms 
in  our  preserves  are  different  from  those  described  by  the  gentle- 
man from  New  York — the  trout  simply  disappear — ^when,  as 
occurred  about  three  weeks  ago,  a  brown  trout  weighing  fifteen 
j)oun(ls  wius  shot  in  a  pn^serve  that  contained  about  5,000  two- 
y(»ar-()l(l  fish,  a  ^»nth'nian  made  a  calculation,  assuming  that 
that  fish  was  ten  years  ohi,  and  that  he  ate  only  one  fish  a  day, 
that  ho  would  have  consumed  3,<i5()  fish  in  ten  years  time,  which 
would  account  for  a  very  large  mortality  in  that  particular  pre- 
serve. (Laughter.)  1  will  not  take  up  your  time  longer,  but  T 
feel  that  everything  that  was  said  the  other  day  in  regard  to  the 
German  carp  could  ])e  said  with  greater  truth  in  regard  to  the 
(ierman  brown  trout.     (Applause.) 
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The  second  season  of  operations  in  striped  bass  hatcliing  by 
the  Bureau  of  Fisheries  was  concluded  at  Weldon,  N.  C,  on 
May  31st,  just  passed.  From  the  experimental  basis  of  the  pre- 
ceding year,  the  equipment  was  enlarged  to  an  extent  to  permit 
operations  of  some  proportions,  but  constructed  and  arranged 
along  temporary  lines  as  before,  canvas  tents  serving  as  cover- 
ing for  hatchery  and  employes'  quarters.  In  place  of  thirty 
hatching  jars,  used  the  year  before,  120  were  put  in,  and  all 
other  preparations  were  made  in  about  the  same  fourfold  pro- 
portion. 

A  striking  and  rather  embarrassing  feature  was  the  occur- 
rence of  eggs  in  gluts,  eighty-three  and  one-half  per  cent  of  the 
season's  collections  being  obtained  on  one  date.  Of  13,683,000 
eggs  gathered,  11,427,000  were  brought  in  on  May  6,  enough  to 
overstock  the  hatcher}',  to  the  extent  of  seven  jars,  allowing 
90,000  to  the  jar.  All  the  eggi^  arc  good.  I  was  aware  that  the 
jar  equipment  was  under  the  mark,  but  as  there  was  much  other 
equipment  equally  necessary  and  consuming  funds,  I  depended 
on  seventy  Seth  Green  Boxes,  made  on  the  grounds,  for  the 
receipt  of  any  eggs  which  the  jars  would  not  accommodate.  It 
was  only  because  of  a  bad  season  of  fishing  that  the  120-jar 
equipment  proved  to  be  ample  for  the  occasion. 

An  actual  account  of  eight  fluid  ounces  of  eggs  revealed  the 
presence  of  35,148  in  a  United  States  standard  liquid  quart. 
The  hundreds  being  dropped,  35,000  was  adopted  as  the  unit  of 
measure,  and  a  measure  stick  was  made  with  five  gradations  to 
the  inch,  representing  fifths  of  a  quart  or  7,000  eggs.  The 
lines  on  a  shad  measure  stick  also  denote  7,000  eggs,  but  they 
stand  for  fourths  of  a  quart,  fourths  of  28,000.  The  striped 
bass  scale,  if  divided  into  fourths,  would  lead  to  endless  frac- 
tions. Last  year's  computations  of  eggs  and  fry  were  based  on 
an  estimated  quantity  of  25,000  to  the  quart  and  need  to  be 
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raised  fortv  ptr  cent  for  accuracy,  it  bi-ing  tlit'n  betieveil  that 
roekfish  eggs  were  larger  than  shad  eggs  and  fewer  per  quart 

In  a  period  of  twenty-three  dayB,  from  May  2  to  84,  and  ¥ 
the   river   temperature   ranging   between   60   and    70   dcgi 
Fahr.,  twenty  ripe  fisli  were  stripped,  the  eggs  from  every  c 
them  being  good.    The  wide  difference  in  the  sizes  of  the  spawn- 
ing  individuals  is  noteworthy.    The  largest  of  seventy  and  the 
smuUest  of  three  pounds  weight,  the  average  of  nineteen  of  them 
was  twenty-six  pounds;  five,  ranging  from  fortj  to  sevt-nty,  atfd 
aging  fifty-five  pounds;  four,  from  twenty-three  to  Ihirty-ffl 
averaging  twent>'-8even ;  seven,  from  ten  to  eighteen; 
fourteen ;  three,  from   three  to  seven,  averaging  five   poui 
Over  eighty  per  cent  were  above  ten  pounds  weight. 

The  smallest  yield  of  eggs  was  H,00[),  from  a  thn«-poi3 
fiph;  the  largest  3,230,030,  from  a  fifty-pounder,  while  the  aver- 
age from  the  twenty  fish  was  684,000.  On  May  6,  four  fi-malw, 
8tripf>ed  at  one  spawn-taking  camp,  with  weights  at  fifty,  forty, 
seventy  and  fifty  pounds,  severalty,  j-ielded  eggs  a»  f(dlow6 :  One 
fifty-pounder  3,220,000,  and  three  others,  whose  product  could 
not  lie  kept  separate,  an  aggregate  of  6,'I40,000,  the  three  aver- 
aging 2,150,000,  while  the  average  of  the  four  was  2,414,0(  "" 
egge.  After  wattT-hnrdening  there  were  tiinrty-two  liquid  qau 
of  eggs  as  the  products  of  the  fifty-|H)under,  and  eighty-a 
aeven-quart  spawn-taking  pans  were  overcrowded  with  the  e 
from  the  four  individuals.  When  sixtj-eight  of  these  fift« 
Inch-il iameter  pans  had  received  their  quota  of  eggs  from  { 
first  three  fish,  there  was  not  room  on  the  eight  by  sixteen  scoW 
permit  proper  watering  and  their  aggregate  weight,  of  1;Q 
pounds,  with  that  of  four  spawn  takers,  set  the  newly  made  I 
so  deep  down  in  the  water  that  she  commenced  sinking  i 
would  have  gone  down  but  for  five  hours'  constant,  Iwrd  bailj 
by  our  cook.  The  transfer  of  the  eggs  to  the  hatchery  by  I 
was  slow.  The  distance  was  about  700  yards,  and  the  towU 
clav  was  oe  elick  as  glass  from  an  all  night  rain  and  the  nB 
da^k. 

Oil  thia  night  when  fishennen  offered  the  fourth  apaw 
twenty-nine  pans  of  eggs  taken  from  the  first  fish  were  1; 
put  into  sevi'ii  Selh  flreen  IhiM's  aj^leni  of  the  scow, 
room  for  tlu'  new  supply,    \»  time  ailvanced  tlif  eggs  swelledi§ 
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in  the  boxes,  making  a  measured  volume  of  twenty-three  gallons 
(from  the  specially  designated  fifty-pound  fish)  while  the  aggre- 
gate water  capacity  of  the  boxes  wa«  only  thirty-eight  gallons. 
T^eft  in  the  river  over  night,  they  died  of  suffocation,  of  course. 
The  party  of  operatives  was  more  quickly  and  hopelessly 
fatigued  in  consequence  of  the  rain,  which  soaked  our  clothing. 
It  was  not  intended  when  the  eggs  were  put  overboard  to  leave 
them  in  the  river  over  night,  nor  did  I  for  a  single  moment 
realize  what  a  great  quantity  the  seven  boxe&  had  received  till 
the  following  day  when  the  eggs  were  mea^^ured.  In  future 
operations,  to  avoid  all  risk  from  such  gluts,  sure  to  occur  and 
with  no  means  of  foreknowing  at  what  camp,  I  shall  have  one 
or  two  pans  of  eggs  placed  in  the  live  boxes  soon  after  they  are 
taken  and  without  waiting  to  fully  water-harden  them  in  the 
pans^  as  practiced  heretofore.  It  is  only  by  the  adoption  of 
such  means  that  the  usual  detail  of  two  spawm  takers  can  cope 
with  the  egg  gluts.  Eggs  collected  at  the  more  distant  camps 
were  invariably  held  over  niglit  in  the  live  boxes,  but  in  more 
reasonable  numbers,  and  successfully.  In  the  case  of  loss,  just 
recited,  the  taking  of  9,660,000  eggs  in  the  space  of  two  hours 
by  four  men  was,  indeed,  overwhelming. 

Nine  spawn-taking  camps  were  established  along  the  river, 
covering  a  distance  of  nearly  twenty  miles,  two  men  to  each,  the 
crews  living  on  the  river  shores  and  cooking  for  themselves. 

There  were  10,463,000  eggs  put  in  circulation  in  hatching 
jars,  with  the  result  that  not  a  ticket  representing  the  contents 
of  a  jar  was  crossed  off  in  consequence  of  failure  of  tlie  eggs  to 
hatch,  the  number  of  fry  produced  being  7,219,000,  or  sixty-nine 
per  cent,  thus  affording  sure  evidence  that  the  eggs  are  capable 
of  undergoing  satisfactory  manipulation. 

A  third  season  of  operations  at  Weldon  will  demonstrate  to 
others  that  which  I  realize  to  be  the  fact,  viz :  that  all  obstacles 
to  successful  collecting  and  hatching  of  eggs  on  the  Roanoke 
river  have  been  met  and  overeome,  and  that  confidence  will 
attend  efforts  towards  expansion  there  and  elsewhere. 

It  was  found  impracticable  to  hold  fry  in  collector-aquaria 
with  the  metal  screens  used  in  current  shad  operations,  and 
cheese  cloth  bags  on  wire  frames  WTre  reverted  to.  On  May  8, 
fullv  three-fourths  of  the  fry   (4,450,000),  bursting  from  the 
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egge  iu  the  forty-hour  period,  were  killed  on  the  metal  s 
within  two  hours  of  hatching.  There  was  no  remedy  applic 
I  immediately  eel  to  work,  however,  and  liad  cheese  cloth  i«traiB- 
era  made,  and  on  iisiDfr  them  solved  lo  (.'iitire  satisfaction  the 
problem  of  aquaria  straiiiore. 

The  fry  display  an  inordinate  propensity  to  escape.  In  feath- 
ering them  oS  of  Ihe  metal  screens  the  sacs  of  great  numbers 
were  ruptured,  flooding  thp  aquaria  water  surfaces  with  oil. 
While  the  newly  taken  and  unfertilized  eggs  are  of  a  decided 
and  highly  attractive  green  color,  the  oil  from  the  fry  sacs  is 
amber.  During  the  heavy  mortality  of  May  8,  (here  were 
myriads  uf  the  buoyant  oil  globules  afloat  from  the  minutest 
size  up  to  nearly  one  inch  in  diameter. 

From  till'  very  small  bikl'  of  the  four-hour-old  fry,  about 
three-sisteentlis  of  an  inch  long,  which  T  here  exhibit,  ii  is  obvi- 
ous that  it  would  require  the  bursting  of  many  sacs  to  afford  the 
pronounced  effect  in  oil  globules  described.  The  four -day-old 
specimens,  here  displayed,  about  one-fourth  inch  long,  represent 
the  approximate  size  of  3,698,000  fry  ileposited  in  the  Roanoke 
river,  that  number  being  the  season's  output.  The  four-weeks- 
old  specimens,  about  one-half  inch  long,  were  reared  in  a  crudely 
constructed  pool  near  the  hatchery  door.  Their  fins  are  easil; 
diseemible,  and  wLen  they  were  being  introduced  info  the  vifti, 
the  stripes  down  their  sides  could  be  seen,  i  do  not  flunk  that 
partial  rearing  in  ponds  could  be  otlier  than  successful,  as  tlie 
water  in  the  temporary  i»ol  at  Weldon  was  of  ver\'  high  temH 
ature  and  almost  stagnant. 

The  run  of  adult  fish  at  Weldon,  from  unknown  causes,^ 
the  smallest  ever  known.  J.  E.  Moody,  in  twenty-one  a 
during  some  of  which  he  did  not  fish  the  spring  through,  aver- 
»goA  647  fish  with  sales  *2!»8.38,  but  got  this  year  only  227  fish 
which  sold  for  $82.40,  all  other  "drag-netters"  faring  i 
and  moat  of  them  worse. 

It  was  learned  on  what  was  believed  to  l<e  fjustworthyi 
dence.  tliat  sfrijied  bass  are  annually  caught  in  Roanoke  rivwA 
trot  lines  in  the  vicinity  of  Hamilton,  in  commercial  quantities, 
two  men  being  able  lo  take  200  pnuiiHp  a  flay,  or  about  1.000  U 
week.  Hooks  arc  baited  with  fresh  cut  herring  (alewife). 
at  Weldon  their  capture  with  a  hook  is  an  extremely  rare  0 
renco. 
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From  information  gathered  at  Weldon  I  entertain  the  opin- 
ion that  the  sturgeon  has  habitually  sought  the  falls  of  the  Roan- 
oke river  for  easting  its  eggs  in  the  identical  swift  waters  in 
which  the  striped  bass  reproduce.  This  choice  of  partially  cat- 
aract waters  may  be  known  to  others  but  it  was  new  to  me.  When 
in  1887  I  spent  three  weeks  at  Delaware  City,  Delaware,  looking 
for  spawning  sturgeon  for  the  United  States  Fish  Commission, 
I  doubtless  should  have  been  among  the  foothills  of  Pennsyl- 
vania, 150  miles  further  up  stream.  The  falls  at  Weldon  are  so 
swift  that  a  boat  cannot  be  successfully  paddled  against  the  cur- 
rent. The  boat  has  to  be  shoved  with  a  pole.  There  is  a  ten- 
foot  fall  to  the  mile. 

Apparently,  river  sturgeon  spawn  in  head  waters  in  rapids. 

I^ast  fall  and  winter  I  made  investigations  for  the  Bureau  of 
Fisheries,  of  the  spawning  habits  of  commercial  fishes  at  Beau- 
fort, X.  C,  and  at  a  minimum  cost  acquired  a  knowledge  of  the 
jumping  mullet  and  Spanish  mackerel,  which  I  believe  will 
bring  these  fish  under  artificial  hatching  methods  almost  imme- 
diately. The  former,  as  a  pickled  fish,  is  so  highly  esteemed  in 
the  North  Carolina  region  of  abundance,  that  it  is  destined  to 
find  a  more  widely  extended  market.  It  is  almost  beyond  doubt 
superior  to  salt  mackerel.  In  September,  just  prior  to  its  spawn- 
ing, it  is  in  highest  condition  as  food^  I  anticipate,  with  confi- 
dence, that  I  shall  gather  and  hatch  its  eggs  in  October  of  this 
year.  I  am  nearly  as  positive  that  I  can  gather  Spanish  mack- 
erel eggs  at  the  first  attempt,  when  a  letup  in  other  duties  per- 
mits a  trial.  A  partial  knowledge  of  the  spawning  habits  and 
eggs  of  this  fish  has  been  acquired,  and  it  only  needs  that  a  sup- 
ply of  eggs  in  volume  be  found  to  permit  artificial  propagation 
to  gain  a  footing.  I  believe  that  I  have  discovered  the  locality 
of  regular  and  abundant  ^gg  supply.  The  spawning  habits  of 
the  jumping  mullet  have  remained  unknown,  in  the  face  of 
systematic  efforts  to  disclose  them,  until  last  November,  when  I 
found  females  in  all  stages  from  full  roe  to  empty  downrunners. 
I  was  absent  in  October  when  the  main  school  appeared  and 
spawned. 

While  investigating  at  Beaufort,  I  also  became  almost  cer- 
tainly convinced  that  the  Menhaden  spawns  in  the  vicinity  of 
Beaufort,  in  the  month  of  November.     I  handled  a  number  of 
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ripe  males  and  gathered  other  evidence  supporting  the  belief 
that  they  spawn  at  sea  but  a  few  miles  off  shore  and  some  proba- 
bly in  inside  waters,  such  as  Newport  river. 

DISCUSSIOX   OF   MR.    WORTH's   PAPER. 

Mr.  Titcomb:  I  want  to  a«k  Mr.  Worth  whether  it  makes 
any  difference  about  laying  that  rockfish  on  its  left  side  or  right 
side,  except  for  the  convenience  of  the  p(^rson  stripping? 

Mr.  Worth :  With  a  left-handed  man  it  is  better  to  use  the 
right  hand. 

Mr.  Titcomb:  About  the  rockfish  in  that  part  of  the  river 
where  they  take  the  hook  and  line  are  some  of  those  fish  ripe 
when  caught? 

Mr.  Worth :  1  could  not  answer  that,  but  I  believe  not.  It 
is  forty  or  fifty  miles  below  the  spawning  ground. 

Q.  Do  you  know  from  your  experience  whether  the  rockfish 
will  take  the  hook  and  line  when  th(»y  are  ripe? 

A.  I  do  not  from  my  ox|)orionce,  but  from  observation  at 
Weldon,  and  what  the  fishermen  sav,  1  believe  thev  will  not  take 
the  hook  and  line  when  they  are  in  a  spawning  state.  Appar- 
ently the  taking  of  the  hook  below  Weldon  is  after  the  occur- 
rence of  the  s})awning  above  when  they  drop  down  the  river. 

^Ir.  Titcomb:  I  think  that  is  a  point  that  is  well  worth  ob- 
serving in  the  futun'  and  as  clos^'ly  as  possible.  We  have  l)oen 
trying  tin*  rockfish  at  Port  Dojmsit  on  the  Susquehanna.  It  is 
then*  where  thev  take  them  with  hook  and  line.  I  have  an  im- 
pression  that  the  fish  as  a  rule  do  not  ripen  until  they  are  above 
there,  altliough  ripe  females  have  U'en  tak(Mi  in  nets  below  Port 
Deposit. 

Mr.  Worth:     That  is  true. 

^Ir.  Titcomb:  I  want  to  sav  to  the  members  of  the  societv 
that  this  roek-fish  question  is  a  very  imjmrtant  one  and  we  want 
to  get  hold  of  tliem  wherever  we  can.  Now  if  any  of  you  know 
where  the  nK'kiish  is  caught  in  ahundanee  and  in  a  ripe  spawn- 
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ing  condition,  the  I".  S.  Bureau  of  Fisheries  would  like  to  know 
it. 

The  same  way  with  the  sturgeon  for  that  matter.  We  want 
to  propagate  those  fish  where  they  are  spanning  in  sufficient 
abundance  to  make  it  worth  while  to  do  so,  an v where  in  the 
country. 

Mr.  Stranahan:  I  would  like  to  ask  Mr.  Worth  what  the 
prospects  are  of  hatching  the  jumping  mullet  in  large  quanti- 
ties? 

Mr.  Worth:  I  think  there  is  an  unusually  good  prospect. 
At  Beaufort  last  fall  thev  had  a  storm  about  the  8th  of  Octo- 
ber  which  caused  the  large  fish  to  scatter  from  there,  and  they 
caught  very  few  there,  but  ordinarily  they  catch  large  fish  in 
quantity.  They  always  catch  large  spawning  fish  in  quantity  a 
few  miles  below  in  the  adjoining  counties.  From  specimens 
which  I  saw  in  Xovember  of  last  year,  after  the  October  spawn- 
ing had  occurred,  I  am  perfectly  confident  that  the  fish  spawned 
at  Beaufort,  and  their  peld  of  eggs  per  fish  must  be  enormous 
from  the  small  size  of  them  and  the  great  quantity  that  is  in  the 
individual.  I  saw  dead  specimens  with  the  eggs  all  over  their 
bodies;  it  looked  as  if  a  person  with  damp  hands  had  put  his 
hands  in  a  barrel  of  old  fashioned  brown  sugar.  They  were 
sticking  all  over  the  fish  from  the  nose  to  the  end  of  the  tail; 
and  the  oldest  and  most  reliable  fisherman  at  Cape  T^ookout  and 
on  Shackleford's  banks  where  mv  observations  were  made,  con- 
firmed  the  statement  that  in  the  cool  sharp  weather  in  the  fall 
it  had  been  a  common  thing  there  all  their  lives  to  see  the  body 
of  the  water  on  the  rip-rap  shoals  covered  with  the  great  quantity 
of  eggs  that  those  fish  had  ejected.  I  could  say  more  on  this 
subject  but  I  suppose  I  have  answered  the  question. 

Mr.  Stranahan:  One  more  question:  is  it  not  a  fact  that  the 
jumping  mullet  for  the  extreme  south  is  the  most  important  of 
all  fishes? 

Mr.  Worth:  The  jumping  mullet  is  only  just  coming  to  be 
thoroughly  appreciated  by  the  better  class  of  i)eople.  In  the 
south  he  has  been  called  a  "nigger''  fish,  and  for  that  reason  a 
great  many  southern  people  w^on't  eat  it. 
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Now  should  not  Mr.  Titcomb  include  that  fish  with  the  rock- 
fish  and  with  the  sturgeon?  Should  not  that  work  be  pushed? 
Is  not  the  jumping  mullet  disappearing  rapidly? 

Mr.  Titcomb:     I  will  accept  the  amendment, 

Mr.  Worth:  I  have  been  detailed  by  the  commissioner  to 
make  investigation  and  am  on  the  grounds  at  Beaufort  in  regard 
to  taking  a  second  yearns  observation,  and  I  am  confident  I  will 
get  eggs  in  great  quantities. 


PRCX^RESS  OF  EXPERIMENTS  IN  SPONGE 

CULTURE. 

BY  II.  F.   MOORE. 

From  the  Levant  and  the  north  coast  of  Africa,  from  the 
Bahamas  and  the  Islands  of  the  Caribbean,  from  our  own  waters 
of  Florida,  in  fact  from  all  the  world's  sponge  fisheries,  there 
comes  complaint  of  a  yearly  decreasing  supply  of  sponges,  at  the 
same  time  that  the  principal  markets  of  the  world  reflect  an 
increasing  demand.  The  direct  and  immediate  effect  of  the 
operation  of  these  two  factors  is  to  increase  the  price;  the  sec- 
ondary effects  are  to  stimulate  endeavor  in  the  fisheries  on  the 
one  hand  and,  on  the  other,  to  withdraw  from  the  sponge  market 
those  arts  which  are  able  to  utilize  a  cheap  and  inferior  substi- 
tute. 

It  will  be  readily  seen  what  must  be  the  inevitable  result  of 
an  increase  in  the  effort  made  to  find  and  take  a  species  which 
even  under  the  less  strenuous  endeavor  of  former  vears  was  un- 
equal  in  productiveness  to  the  demand  upon  it.  Unless  new  and 
extensive  ground  be  discovered,  the  increase  in  zeal  and  numbers 
of  the  sponge  fishermen  can  only  result  in  the  more  speedy  ex- 
haustion of  the  beds  already  known  and  to  some  extent  exploited. 
With  the  increase  in  value,  there  goes  pari  passu  not  only  a  more 
careful  gleaning  from  the  beds  of  the  larger  and  more  desirable 
sizes,  but  a  tendencv  to  take  all  and  anv  of  whatever  size  found 
and  at  the  same  time  to  adopt  methods  of  capture  which  are  in 
themselves  injurious. 

In  the  Mediterranean,  the  chief  cause  attributed  for  the  de- 
crease in  the  yield  of  sponges  is  the  use  of  artificial  diving  appli- 
ances in  substitution  for  the  primitive  methods  of  fishing  in 
vogue  until  within  the  last  thirty  years.  It  is  stated  that  not 
only  are  many  young  sponges  killed  by  the  mailed  boots  of  the 
divers  but  that  the  sponge  bottoms  are  so  thoroughly  scoured  of 
breeding  sponges  that  few  are  left  to  reseed  the  depleted  beds. 
Whatever  may  be  the  merits  of  the  disputes  which  have  arisen 
over  the  matter,  the  fact  remains  that  the  product  of  the  Medi- 
terranean sponge  beds  has  seriously  decreased,  the  yield  of  the 
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island  of  Cyprus  for  instance  being  in  1898  but  thirty-five  per 
cent  of  the  product  in  1899.  Italy,  Tunis,  Samos,  Crete  and 
Cyprus  have  all  taken  measures  to  prohibit  the  use  of  diving 
apparatus,  and  it  is  thought  that  before  long,  if  they  have  not 
already  done  so,  Turkey  and  Egypt  will  follow  the  example  of 
their  neighbors. 

On  the  western  side  of  the  Atlantic  we  have  had  no  oppor- 
tunity to  judge  of  the  effects  of  diving  apparatus.  Florida  and, 
it  is  the  impression  of  the  writer,  the  Bahamas  also,  have  antici- 
pated its  introduction  by  enacting  prohibitory  laws.  In  Florida, 
Cuba  and  the  Bahamas  practically  but  one  method  of  sponging 
is  employed,  the  sponges  being  detached  from  the  bottom  by 
means  of  three-tined  hooks  on  poles  whose  lengths  are  graduated 
to  the  de})th  of  the  water.  In  using  these  in  deep  water  two  men 
are  necessar}^,  one  examining  the  bottom  through  a  water  glass, 
a  glass  bottomed  bucket,  and  detaching  the  sponges  when  found 
and  the  other  sculling  the  boat.  In  shallow  water  but  one  man 
is  employed  in  a  boat.  It  might  be  assumed  that  this  somewhat 
primitive  method  would  not  prove  especially  destructive  but  the 
sponges  are  decreasing  in  abundance  nevertheless.  The  chief 
complaint  against  the  spongers  of  Florida,  and  of  the  Bahamas 
and  Cuba  as  well,  is  that  they  catch  an  undue  quantity  of  small 
and  r(»latively  valueless  individuals.  An  act  of  legislature  of 
Florida,  approved  May  30,  1901,  provides  that  ^* whoever  gathers 
sponges  less  than  four  inches  in  diameter,  or  whoever  catches, 
sells,  or  buys,  or  offers  for  sale,  sponges  of  less  diameter  than  the 
aforesaid,  shall  be  punished  for  each  offense  by  a  fine  jiot  ex- 
ciHMJing  Hw  hundnnl  dollars,"  etc.  This  law,  however,  is  a  dead 
letter  and  at  every  sponge  sale  sponges  of  less  than  the  legal 
diameter  are  to  be  seen  in  the  cargoes. 

The  buyers  would  ])refer  not  to  buy  these  small  sponges,  hut 
the  rivalry  to  purchase  is  so  keen  that  they  take  them  to  secure 
the  more  desirable  sizes  sold  in  the  same  lots.  Tlie  loss  arising 
from  this  abuse  will  Ix'  appn'ciated  when  it  is  stated  that  the 
experiments  of  the  Bun»au  of  Fisheries  have  shown  that  in  two 
years  a  sponge  may  grow  from  a  diameter  of  tlinx^  inches  to  one 
of  six  indues,  increasing  eiglit  fold  in  weiglit  and  at  least  twenty- 
five  fold  in  value.  One  dealer  in  a  single  season  bought  between 
sixty  and  eighty  thousand  sponges  of  the  approximate  diameter 
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of  four  inches  and  probably  the  total  eatoh  of  si)onges  of  that 
size  is  not  far  from  300,000  per  year.  In  addition  to  this  direct 
financial  loss  to  the  spongers  there  is  also  the  loss  of  the  breeding 
potentiality  of  so  many  individuals  removed  from  the  beds  be- 
fore reaching  full  reproductive  activity. 

Even  should  the  laws  be  strictly  enforced,  however,  and  this 
waste  be  eliminated,  it  is  not  possible  for  the  natural  beds  to 
sustain  the  demand  made  upon  them.  It  is  true  that  the  sponge 
can  never  be  commercially  exterminated  owing  to  the  physical 
conditions  under  which  it  exists.  The  almost  perennial  turbidity 
of  the  water  on  many  of  the  grounds  makes  it  impossible  to 
sponge  with  methods  now  in  use  except  at  most  infrequent  inter- 
vals, and  during  the  periods  of  enforced  rest  the  grounds  re- 
cuperate and  the  sponges  multiply.  This,  however,  does  not 
satisfy  the  conditions  of  the  case,  as  it  simply  perpetuates  the 
supply  by  restricting  it.  What  is  needed  is  an  actual  pennanent 
increase  in  production  to  keep  pace  with  a  growing  demand  and 
in  a  measure  to  stimulate  it. 

To  those  who  have  studied  the  matter,  it  is  evident  that  this 
condition  can  be  met  onlv  bv  some  method  of  artificial  culture 
analogous  in  general  to  the  methods  which  have  in  many  places 
re-established  and  maintained  the  supply  of  oysters. 

The  question  of  sponge  culture  is  not  a  new  one.  A  number 
of  theoretical  considerations  have  been  offered  and  several  at- 
tempts at  a  practical  solution  have  been  made.  It  has  been  i)ro- 
posed  to  multiply  and  improve  the  supply  of  sponges  by  grow- 
ing them  from  cuttings  and  from  the  egg  and  by  grafting  su}xj- 
rior  varieties  upon  those  less  desirable  commercially.  It  does 
not  appear  that  there  is  much  of  value  in  the  last  suggestion, 
which  is  based  upon  an  imperfect  analogy  between  sponges  and 
the  higher  plants.  If  cut  surfaces  of  two  closely  related  varie- 
ties of  sponges  be  brought  into  apposition  they  speedily  fuse  and 
heal.  In  the  case  of  plants,  each  member  to  the  graft  exerts 
more  or  less  influence  upon  the  resulting  plant  unit,  which  may 
perpetuate  a  particular  hardiness  or  habit  of  the  stock,  for  in- 
stance, with  a  special  fruit  quality  derived  from  the  ^Jcion  or 
bud.  In  sponges,  however,  each  ])art  of  tlie  graft  will  continue 
to  grow,  very  much  as  if  it  had  remained  inde])endent.  In  other 
words,  nothing  can  be  done  by  grafting  which  cannot  be  done 
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witli  lest-  Iroiilili-  \>y  mciins  iif  iinieix-tiilciil   ciUtings.      In 
Wise  the  result,  dependft  to  some  I'Jttenl  upon  the  character  of  v 
original  sponge  from  which  ihfl  cutting  is  derived,  but  apparooi 
to  a  great<?r  degree  ui>on  tlie  nature  of  the  environment  to  wbi 
the  cutting  is  exposed  during  ilfi  (-ubsequent  growth. 

It  is  doubtful  if  the  breeding  of  sponges  from  the  egg  v 
beconw  of  jnuch  value  as  a  general  method,  as  it  is  likely  to  pw 
altogether  too  costly,  complex  and  difficult  to  be  utilized  by  t 
prjK-tictt!  sponge  grower.  To  the  seienlifie  expcriTnenter  and  t 
worker  in  llie  laboratory,  it  is  comparativoly  easy  to  raise  a 
hundred  or  a  few  thousand  sponge  larvae  beyond  the  stage  oT 
fixation,  but  the  difficulty  will  come  in  carrying  the  young 
sponges  to  further  development  in  vastly  increased  numbers 
under  condidons  which  will  yield  a  financial  profit.  It  is  possi- 
ble, however,  that  a  superior  variety  of  sponges  may  be  devel- 
oped by  selective  breeding  from  the  egg  and  that  the  indinduals 
so  pnxliiceil  may  lie  used  to  perpetuate  the  desirable  qualities  bv 
cuttings.  To  the  writer  this  seems  to  bo  the  chief  praelieal 
utilitj'  of  sexual  sponge  breeding,  but  while  this  is  merely  a  po»- 
sibiiity,  there  is  on  the  other  hand  the  demonstrated  fact  that  tT 
same  end  may  lie  at  least  in  a  measure  produced  by  sponge  c 
tings  grown  under  the  inrtuence  of  a  selected  environment. 

The  method  of  propagation  by  cuttings  is  the  one  which  1; 
to  the  present  time  received  the  attention  of  those  who  have! 
templJ'd  to  solve  in  ii  practical  way  the  problems  of  sponge  C 
ture.  Prior  to  the  work  begun  by  the  Bureau  of  Fisheries, 
experiments  had  been  carriwl  on  in  the  Adriatic  and  on  the 
Florida  coast  near  Key  West  and  in  Biscayne  Bay.  In  the  Adri- 
atic  the  work  whs  begun  in  18(13  and  eontinuisl  until  1872  V 
it  was  abandoned  owing  to  the  antagonism  of  the  inhabits 
of  the  neighborhood,  who  destroyed  and  plundered  the  exp< 
mental  plant.  The  experiment  was  the  outcome  of  n  suggeetion 
by  Prof.  0.  Schmidt  and  was  Iwgim  under  the  joint  auspices  of 
the  .Xnslrian  {Sovemmenl  and  certain  merchants  of  Triest.  In 
general  the  method  of  procedure  was  to  cut  the  sfwngfls  into 
pieces  of  al>oiit  one  inch  cube,  iierfornte  llwni  with  a  stiletto  or 
trepan  a(H^o^ding  1o  (.■ircnmslanees  and  fasten  ihem  by  means  of 
pegB  to  stones,  l>oards  and  more  or  less  simple  stnictnres  de- 
si^^d  for  their  support.     These  cuHings  grew  to  two-thirds 
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times  their  original  bulk  in  the  first  year  and  it  required  seven 
years  to  raise  completely  matured  and  merchantable  sponges. 
The  chief  difficulty,  aside  from  the  hostility  of  the  inhabitants, 
appears  to  have  arisen  from  the  destruction  of  the  supports  by 
teredos  and  other  boring  organisms.  It  was  found,  too,  that 
direct  sunlight  was  inimical  to  the  spongi»s  and  some  the  com- 
plexities of  the  supports  arose  from  the  effort  to  shelter  the  cut- 
tings from  the  direct  rays  of  the  sun.  So  far  as  is  known  no 
practical  use  has  been  made  of  the  methods  developed  by  these 
long  continued  experiments. 

Concerning  the  first  attempts  to  raise  sponges  artifically 
near  Key  West,  we  have  very  insufficient  data.  Sometime  in 
the  late  seventies  or  early  eighties,  216  cuttings  were  planted  in 
a  depth  of  about  two  and  one-half  feet  of  water,  being  fastened 
to  the  bottom  by  means  of  wires  or  sticks  running  through  thorn. 
The  cuttings  were  originally  about  two  and  one-half  inches  long 
and  four  specimens  sent  to  the  National  Museum  showed  that  as 
a  result  of  six  months  growth  they  had  increased  to  four-sixth 
times  their  original  bulk.  This  experiment  was  never  pushed 
to  a  conclusion  and  the  fate  of  the  cuttings  other  than  the  four 
mentioned  above  is  unknown.  About  twenty  years  later  (1898 
circa)  several  thousand  cuttings  were  planted  at  Sugar  T-.oaf  Key 
by  Dr.  J.  V.  Harris  of  Key  West.  They  were  attached  to  gal- 
vanized wire  laid  on  the  bottom  in  from  two  to  four  feet  of 
water.  The  mortality  in  these  cuttings  was  very  high  and  the 
wire  soon  corroded  and  broke  in  pieces.  From  time  to  time 
parts  of  this  wire  with  a  few  sponges  attached  have  l)een  picked 
up.  Growth  appears  to  have  been  slow  or,  after  a  time,  entirely 
arrested  and  the  largest  specimens  seen  by  the  writer  have  be<»n 
under  four  inches  in  diameter  with  an  age  of  three  to  five  years. 
Exact  data  as  to  the  age  of  any  given  specimen  is  not  obtaina- 
ble. 

In  January  1901,  the  Bureau  of  Fisheries  began  a  series  of 
experiments  under  the  direction  of  the  writer,  at  Sugar  Loaf 
Key  and  at  several  places  in  Bisca)Tie  Bay  where  several  thou- 
sand of  cuttings  were  planted  under  a  variety  of  environmental 
conditions  and  by  a  number  of  different  methods.  It  was  found, 
as  all  previous  experimenters  had  found,  that  the  eonnnerc-ial 
sponges  are  all  more  or  less  hardy  and  that  they  are  but  little 
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injured  by  reasonable  exposure  lo  the  air.  The  writer  has  kejit 
s[R'Cinieiis  of  the  slieepswooi  sponge,  nut  of  water,  during  the 
winter  months  for  a  perioil  of  seventy-two  hours  without  mater- 
ial inipairniont  of  the  vitality  of  the  cuttings  raatJe  from  them, 
the  only  precaution  obsen'ed  Ijeing  to  keep  the  specimcne  in 
moist  hay  in  a  shady  place. 

The  cuttings  arc  easily  made  with  a  large  sharp  knife.  Tin- 
s|K>n^  of  the  nmrkt'ts  in  men;ly  tlio  supporting  skeleton  and  in 
life  most  of  it«  interstices  are  tilled  with  a  tleehy  pulp,  containing 
ca\ernou8  csnaU  communicating  with  the  exterior  by  means  of 
pores.  The  surface  is  covered  with  a  dark,  almost  black  akin  and 
the  Fresh  sponge  looks  and  cuts  not  unlike  a  beef's  liver.  The 
chief  problem  confronting  the  experimenter  was  to  find  some 
ready  means  of  attaching  the  cuttings  to  a  durable  support,  capa- 
ble of  resisting  the  chemical  action  of  sea  water  and  the  ravages 
nf  the  teretlo  and  other  animals  having  similar  destructive  halat« 
and  which  at  tJie  same  time  is  without  injurious  effect  ujjon  the 
spongcsT 

During  the  first  season  the  cuttings  were  nttachal  lo  slakes 
and  nvtajigular  frames  laid  on  the  bottom,  vertical  stakes, 
pieces  of  coral  rock,  and  io|)iJer  wires  stretched  on  the  bottom  or 
festooned  between  slakes.  Some  ot  the  cuttings  were  threaded 
on  the  copper  snpjiortiug  u'ires  and  others  were  fastened  to  them 
hy  means  of  shorter  lengths  of  lighter  wire,  with  the  expectation 
that  the  sjwnge  would  cTentually  encompass  its  support. 

About  six  weeks  after  the  plants  were  made,  it  was  found 
that  niiiely-fivc  ]ht  cent  hail  healed  and  were  living  under  ap- 
parently healthy  conditions  but  by  Novendwr  1901,  seven  or 
eight  months  later,  most  of  iheni  had  died  and  some  of  the  win>s 
had  been  stolen.  It  was  evident  that  the  choice  of  materials 
and  liK!fllili(s  had  bei-n  nnfortunale.  The  chemical  action  of 
till'  sea  waliT  on  the  copper  resulted  in  tiie  .production  of  copper 
salts  injurious  to  the  sponges  and  even  the  cuttings  which  re- 
mained in  situ  were  dead  around  the  wire.  The  cuttings  placed 
on  the  bottom  had  iNvonie  covered  with  silt  and  vcgt-table 
growths  and  practically  all  of  them  were  eitlier  killed  or  lost. 

During  the  following  winter  of  1901-08,  advantage  was  taken 
of  the  experience  gained  from  the  failure  nf  the  pR-vioua  year 
wid  in  addition  In  Biscavne  Bay  and  Sugar  l-oaf  Kev,  Aadoto 
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Key  was  selected  for  further  experiment.  Instead  of  using 
naked  copper  wires,  various  types  of  insulation  were  tried,  other 
metals,  including  lead  and  heavily  galvanized  iron,  and  various 
cordage  materials  were  experimented  with,  moulded  forms  of 
terra  cotta,  plaster  and  cement  were  used  instead  of  the  rocks 
and  stakes  laid  on  the  bottom,  and  better  judgment  was  used  in 
selecting  localities  for  planting.  It  was  found  that  places  but 
a  few  hundred  yards  apart  differed  markedly  in  their  adaptation 
to  purposes  of  sponge  culture  as  was  shown  at  Sugar  Loaf  Key 
by  the  progress  of  cuttings  planted  on  oj)posite  sides  of  a  small 
point  of  land.  Currents  of  at  least  moderate  striMisrth  are  im- 
portant desiderata,  supplying  the  s|>onges  with  the  abimdant 
food  supply  essential  for  rapid  growth.  Another  fact  estab- 
lished was  the  advantage  of  raising  the  sponges  above  the  l)ottom. 
Xot  only  do  they  grow  more  rapidly,  but  they  are  superior  in 
shape,  and  the  proportion  of  survivals  is  far  greater  than  when 
they  are  placed  on  the  bottom.  They  are  free  to  grow  in  all 
directions  and  assume  a  spheroidal  shape,  they  are  bathed  on 
all  sides  in  food-laden  water,  the  stronger  currents  above  the 
bottom  carry  more  food  within  their  reach  and  finally  they  are 
less  liable  to  suffocation  and  overgrowth  by  silt  and  vegetation. 
It  was  also  found  that  the  cuttings  were  more  or  less  injured 
in  being  threaded  on  the  long  insulated  supporting  wires  and 
that  when  the  pieces  were  merely  bound  against  the  wire  they 
were  sometimes  so  slow  in  growing  around  it  as  to  jeopardize 
their  attachment  before  the  corrosion  of  the  binding  wire.  To 
obviate  these  difficulties,  the  expedient  was  adopted  of  slitting 
the  cutting,  placing  the  two  legs  of  the  slit  astride  of  the  sup- 
porting wire  and  binding  the  severed  faws  in  close  apposition 
by  means  of  aluminum  wires  or  rubber  bands.  The  slit  speedily 
heals  and  the  cutting  bwomes  organically  intact  around  tlie  wire. 
Aluminum  wire  was  adopted  for  binding  purposes  because  its 
salts  in  sea  water  are  neither  rapidly  produced  nor  injurious  to 
the  sponge.  The  more  or  less  expensive  insulations  composed  of 
various  patented  compounds  of  rubber,  etc.,  which  have  been 
found  to  possess  superior  properties  for  electrical  purposes  soon 
developed  their  worthlessness  for  sponge  culture,  the  insulation 
being  affected  by  the  salt  water  and  stripping  from  the  wires. 
Underwriters  insulation,  so-called,  a  cheap  covering  of  cotton 
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ajid  white  lead  provcnl  fo  lie  the  innet  durable,  ani],  to  anticipate 
somewhat  in  the  account.  lasUn]  for'  aLiout  two  yeare.  in  tlie  (laee 
of  this  material,  both  wire  and  covering  were  very  light  and  sub- 
sequent experience  htis  Bhown  thai  a  heavier  wire  is  much  more 
durable.  Asbestos  cord  wa^  found  to  bi'  practically  indestructi- 
ble chemically,  but  when  wet  the  Hbrei-  become  so  slippery  and 
loosely  laid  that  the  tensile  strength  is  greatly  reduced.  This 
difficulty  was  overcome  by  treating  the  asbestos  with  rubber  solii- 
lions,  white  lead,  a'  mixture  of  paraflien  and  asphaltiun,  and 
other  waterproofing  and  cementing  substances.  These  treat- 
ments very  greatly  increaae  the  strength  of  the  cord,  but  the 
rubber  treatment  is  somewhat  expensive  anil  the  aephaltiim  for 
Bome  reason  causes  undue  abrasion  of  the  sponge.  I^cad  wire 
poEseeses  the  important  quality  of  permitting  a  true  organic  at- 
tachment of  the  sponge  wldeh  thereby  clings  to  its  support  quite 
independently  of  artificial  attachments,  but  its  tensile  strength 
is  BO  tow  that  it  is  unable  to  support  its  own  weight  to  say  uotli- 
ing  of  the  weight  of  the  sponges  and  the  pressures  exerted  by 
waves  and  current*. 

The  terra  cotta  and  cement  blocks  used  on  the  hottom  wore 
toimd  unsatisfnetory  for  a  number  of  reasons.  They  were  eap- 
eized  by  the  waves  in  many  cases  and  the  cuttings  buried  in  the 
mud  and  even  when  they  remained  upright  silt  and  vegetable 
matter  Jn  u  great  many  cases  destroyed  or  injured  the  cutting. 
The  results  enumerated,  the  very  evident  advantages  of  raising 
the  sponges  above  the  bottom,  and  the  mechanical  advantages  of 
planting  and  raising  the  sponges  on  wires  all  operated  to  die- 
courage  further  experiment  on  these  lines. 

During  the  winter  of  1002-03  certain  changes,  founded  upon 
the  experiences  of  the  previous  winter,  were  made  in  the  charac- 
ler  of  the  materials  used  throiigh  the  general  method  of  making 
and  fixing  the  cuttings  was  the  same.  To  get  the  virtue*  of  lead 
its  chemically  inert  and  intioicuous  qualities,  and  at  the  same 
time  to  eliminati'  it«  vice  of  tensile  weakness,  the  device  was  hit 
ujKHi  of  using  ordinary  tarred  marline  encased  in  lead  of  a  thick- 
ness of  about  one  thirty-second  of  an  inch.  The  marline  core 
furnished  the  neci-esarj'  sln'ngtli,  and  llie  lead  casing,  besides 
protecting  the  I'ordage  to  some  extent  from  decay,  furnished  the 
basis  for  an  organic  attachment  of  the  sjwnges,  a  desideratum  of 
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some  weight.  If  the  sponge  be  loose  on  the  wire,  its  rotation 
causes  an  enlargement  of  the  perforation  through  which  the 
wire  passes  and  there  is  also  a  waste  of  growth  energy  in  the 
necessity  for  the  readjustment  of  the  canal  system.  If  a  sponge 
be  inverted,  there  is  tendency  to  the  closure  of  the  original  oscula 
and  the  formation  of  others  upon  the  new  upper  surface  and  if 
the  processes  of  inversion  be  frequently  repeated,  as  when  the 
sponge  is  free  to  rotate,  growth  is  retarded  by  the  necessity  for 
repeated  readjustment. 

When  lead-covered  marline  is  used,  within  a  week  after  they 
are  planted,  the  cuttings  have  attached  themselves  and  become 
permanently  oriented  with  respect  to  their  supports.  At  the 
time  of  writing,  lead  covered  marline  has  been  in  use  for  nine- 
teen months  and  is  in  a  good  state  of  preservation.  Several  lines 
have  broken  near  the  stakes  to  which  they  were  immovably  at- 
tached, but  a  more  flexible  attachment  has  prevented  the  re- 
peated flexure  of  the  lead  under  the  movement  of  the  waves  and 
since  its  adoption  no  trouble  has  been  experienced.  Asbestos 
coated  with  paraffin  and  asphaltum  and  encased  in  lead  has  been 
used  in  the  same  manner  and  with  practically  the  same  results. 

Several  forms  of  lead-covered  insulated  wires  have  been  em- 
ployed, but  the  ordinary  commercial  sorts  have  been  unsatis- 
factory, being  either  too  heavy,  or,  if  sufficiently  light  and  cheap, 
lacking  in  durability.  A  specially  made  wire  with  underwriters 
insulation  encased  in  lead  appears  satisfactory  after  several 
months  of  trial,  but  it  is  somewhat  more  expensive  than  the  lead- 
covered  marline.  In  this  material,  also,  a  rigid  attachment  to 
the  stakes  causes  the  lead  covering  to  break  near  the  supports 
owing  to  the  repeated  flexure  of  the  wire  as  it  sways  with  the 
waves.  The  attachment  is  now  made  by  means  of  a  stirrup- 
shaped  bridle  of  copper  and  wood.  This  was  a  makeshift  device 
and  while  it  answers  the  purpose,  cheaper  and  more  durable 
arrangements  with  be  adopted  in  the  future. 

The  experiments  have  not  reached  a  definitive  stage  and 
some  of  the  mechanical  problems  have  not  yet  been  solved.  It 
is  not  yet  even  determined  if  a  sufficiently  large  proportion  of 
the  cuttings  will  grow  to  a  marketable  size  to  warrant  the  em- 
barkation of  capital  upon  the  venture  of  sponge  growing. 

In  these  experiments  as  in  their  predecessors  it  has  been  found 
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that  certain  cuttings  grow  but  little  or  not  at  uU  even  though 
thev  live  for  several  vears.  Whv  this  is  so  has  not  been  deter- 
mined  bnt  it  is  probable  that  some  parts  of  some  sponges  have 
reached  a  stage  wliere  they  are  incapable  of  further  extensive 
growth  and  when  a  cutting  is  taken  from  such  parts  it  under- 
goes no  increa^  in  size.  Whether  there  is  a  limit  to  the  size  to 
which  a  sponge  will  grow  under  natural  conditions,  and  if  there 
is  a  limit  what  imposes  it  is  not  known.  If  it  should  be  the 
result  of  the  disparity,  gro\dng  with  the  diameter,  between  the 
surface  area  and  the  volume,  then  the  inhibition  would  not  apply 
to  the  cuttings  until  they  had  reached  at  least  the  approximate 
size  of  the  parents.  If  on  the  other  hand  there  be  some  inherent 
or  inherited  limit,  say  to  the  number  of  cell  generations  from  the 
Qggy  then  the  excision  of  pieces  from  the  sponge  would  not 
change  this  and  the  cuttings  would  not  grow  in  the  aggregate 
to  a  weight  beyond  that  of  the  original  sponge  had  it  remained 
intact  and  unmolested.  If  this  latter  suggestion  should  prove 
correct,  it  would  be  a  serious  though  not  fatal  objection  to  the 
method  of  raising  sponges  from  cuttings.  In  the  results  so  far 
obtained  there  is  no  reason  to  anticipate  failure  or  partial  failure 
from  the  cause,  though  during  the  present  summer  the  mortality 
among  the  larger  sponges  has  been  somewhat  alarming. 

On  the  whole,  the  ])rogress  of  the  experiments  and  their 
future  are  promising.  Growth  while  showing  some  irregulari- 
ties in  rate  has  been  fairly  rapid.  Cuttings  originally  measuring 
about  two  inches  by  one  inch  have  in  eighteen  months  developed 
into  spheroids  four  inches  in  diameter.  These  are  larger  and 
heavier  than  many  of  the  natural  sponges  put  on  the  markets, 
but  the  price  brought  by  s])onges  of  this  size  is  so  low  that  it 
would  not  be  profitable  to  raise  them.  The  largest  sponges  which 
have  been  grown  were  from  cuttings  of  the  size  mentioned  above 
and  in  thirtv  months  nieasure<l  nearlv  six  inches  in  their  longest 
diameter.     This,  however,  was  above  the  average. 

Concerning  the  proportion  of  survivals,  an  important  con- 
sideration, notliing  very  definite  can  be  said.  The  exigencies  of 
experimental  work  have  made  it  necessary  to  frequently  change 
the  conditions  under  whidi  the  sponges  were  growing,  the  origi- 
nal wires  and  other  supi)orts  were  replaced  in  some  cases  two  or 
threi*  times,  niisliaps  occurring  during  the  absence  of  the  ex- 
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ilu-  iircsent  fiummer  Tii»y  pn-fiape  difficulties  which  it  will  r 
itiiich  ex|i<Tiiiicntalioii  to  overcomo.    On  the  whole,  however,  J 
n'sulla  un-  ri'gank'il  as  pronii^iiiig  and  that  this  ie  not  the  "pin- 
ion of  Ihc  Bureau  of  Fislieriw  ftlonc  ie  iiidicatt'd  by  the  fact  that 
II  firm  of  ividc  fxi)erii'nc'e  in  thi'  sponge  bueincse  ha*  ivci 
undertaken  the  experiment  on  u  commercial  scale,  a  ventun 
quiring  not  a  little  business  courage  and  enterprise. 


[tlSC 


OK   Jll!.   MdOltKB 


Dr.  .Smith :  T\\'\s  may  nol  he  such  a  burning  ijnerit.ion  a 
carp  issue,  but  I  think  the  whole  civilized  world  h  inioreetGI 
bath  and  toilet  spongi's.  Dr.  Moon-  has  been  engaged  in  ex\ 
menling  at  a  number  of  points  on  the  Florida  coast  in  the  | 
ing  of  sfwngee  from  euttingp,  this  ttpitearing  to  be  the  only  feasT- 
ble  way  of  increasing  the  sponge  supply  Artificially.  The  sponge 
industry  of  Florida  and  the  Mediterranean  is  reported  to  be  in  a 
very  unfortunaU-  condition,  owing  to  an  alarming  dccivaw  in 
the  supply.  The  countries  most  interestinl  have  iuaugiirnted 
legislation  prohibiting  the  further  use  of  diving  apparatus  for 
collecting  sponges,  it  being  held,  and  probably  truthfully,  that 
the  heavy  slioce  of  tlie  divers  crusb  the  small  sponges  while  tbu 
divers  themselves  are  able  to  clean  up  ihc  JKittnm  so  eifectUI 
tliat  tliere  is  no  seed  left. 

Dr.  Mpoa'  has  worked  under  very  great  disadvantagEa,  | 
is  not  yet  ready  to  rceonnneiid  to  the  s[)ongc  world  a  thoroiighlJT 
praclienble  method  of  sponge  culture,  hut  I  can  say  for  him  that 
he  has  got  so  far  along  in  bis  work  that  the  outlook  is  very  pn>iu< 
■sing. 

The  mi-thod  be  is  now  pursuing  is  lo  inki-  spongus  as  1 
t-ome  nut  (if  the  water,  wliich  look  very  different  from  the  Bpc 
we  use  in  our  houses,  and  cut  thcw  sponges  into  small  piecet^ 
which  an?  in  turn  incised  and  put  on  wires  which  run  through 
tho  incised  plun-s,  Uuse  win-s  U'ing  strung  hetwivn  slicks,  so 
thnt  the  si>onge»  attached  thereto  an-  lieneath  ti\e  surfai-e  at  nil 
stamen  of  tlie  tide. 

I  will  pass  this  sponge  around  liecausc  many  gentlemen  have 
never  sirn  n  simngi-  as  it  comas  out  of  the  water.  The  skeleton 
which  we  use  in  our  houses  13  filled  with  a  pulpy  mass  which  is 
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the  living  part  of  the  sponge.  Sponges  can  Ik*  kept  out  of  the 
water  for  a  considerable  length  of  time  without  injury — as  long 
as  seventy-two  hours  I  bi4ieve,  providwl  they  are  moist.  The 
.clippings  which  Dr.  Moore  has  used  are  like  these.  (Indicating.) 
One  important  point  about  this  method  is  that  sponges  which 
because  of  their  quality  or  irregular  shape  have  no  value  in  the 
markets  can  be  used  for  planting  purposes. 

It  is  probable  that  under  favorable  conditions  sponges  can  be 
successfully  grown  for  market  within  eighteen  months,  and  cer- 
tainly sponges  as  large  as  it  would  be  necessary  for  the  sponge 
^julturists  to  grow  can  be  put  on  the  market  in  thirty  months, 
jx?rhaps  even  twenty-four  months. 

This  is  a  sponge  taken  from  the  wild  ground  in  the  vicinity 
<^f  some  of  Dr.  Moore's  experiment**.     I  call  attc»ntion  to  the 
qualit}'  of  this  sponge  and  ask  you  to  compare  it  with  some  that 
htave  been  artificially  grown. 

This  is  an  artificially  grown  specimen  supposed  to  be  twenty- 
om^^  months  old.  It  was  dead  when  taken  from  the  wire  and 
tH^refore  its  exact  age  cannot  be  determined.  This  is  as  fine  a 
sj:>onge  as  is  produced  anywhere  in  the  world,  and  it  has  a  very 
ciecided  advantage  over  the  wild  sponge  in  that  its  texture  is 
fi  inrx-fc  er ;  it  contains  no  coralline  rock,  worm  tubes  or  other  foreign 
nn-a.tters  which  are  ordinarily  found  in  wild  sponges,  and  it  has 
no  fcase,  where,  as  you  know,  the  ordinary  commercial  sponge 
rotrg^^  and  as  a  result  the  sponge  has  a  comparatively  short  period 
o^    VEsefulness. 

""Jhis  is  another  sponge  recently  brought  from  his  experi- 

l^^i^tral  farm  (exhibiting  sponge),  and,  although  it  does  not  rep- 

ir^^^xit  the  largest  size  that  he  has  grown  from  these  little  cut- 

t^i^g^,  still  it  is  a  fair-sized  sample.     These  sponges  as  you  will 

e^^j   are  of  admirable  quality  for  toilet  purposes.    This  sjx^cimen 

V'liich  I  show  you  is  supposed  to  be  about  thirty  months  old,  and 

\t  too  was  dead  when  it  came  from  the  wire.     ( Applause*. ) 
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Owing  to  failure  in  getting  lantern  to  illustrate  this  paper, 
Mr.  Titcomb  will  present  it  at  the  next  meeting,  in  July,  1905, 
and  it  will  then  be  published  in  the  Proceedings. 
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Beasom,  W.  H.,  Treasurer  Nashua  Saddlery  Hardware  Co., 
Nashua,  N.  II. 

Beckmore,  Prof.  A.  S.,  American  Museum  of  Natural  His- 
tory, New  York  City. 

Beeman,  Henry  W.,  New  Preston,  Conn. 
Bell,  Currie  G.,  Bayfield,  Wis. 
Belmont,  Hon.  Perry,  580  Fifth  Avenue,  New  York. 
Bennett,  Charles  P.,  Secretary  of  State,  Providence,  R.  I. 
Bennett,  Charles,  Woon socket,  R.  I. 
Bentley,  B.  C,  Westerly,  R.  I. 
Benton,  Judge  Henn'  T.,  Seale,  Ala. 
Birge,  Prof.  E.  A.,  Madison,  Wis. 
Bissell,  John  H.,  Detroit,  Mich. 

Blackford,  Hon.  P^ugene  G.,  Fulton  Market,  New  York. 
Blakeslee,  T.  J.,  S5S  Fifth  Avenue,  New  York  City. 
Blatchford,  E.  W.,  Chicago,  III. 
Boardnian,  W.  H.,  Central  Falls,  R.  I. 
Bogle,  ('.  M.,  Editor  Pacific  Fisherman,  Seattle,  Wash. 
Booth,  A.,  .^0'  State  Street,  Chicago,  III. 
Booth,  DeWitt  C.,  Sprarfish,  South  Dakota. 
Botteinanni*,  V.  J.,  Bergen  op  Zoom,  Holland. 
Bo\v<lr(\  X.  11.,  Plumnirrrillr,  Ark. 
Bo\v(»r,  Scvmoiir,  Detroit.  Mich. 

Bower,  Ward  T.,  rnifed  States  Bureau  of  Fisheries,  Baird, 
Cnl. 

Bowers,  Hon.  (Jeorge  M.,  I'nited  Sf<ifes  Bureau  of  Fisheries, 
Washiugtitu .  I).  (\ 

Bowiiuiii,  W.  H.,  U(KJu'ster.  S.  Y. 

Bowman,  W.  F.,  Ilrealnrnter  Hotel,  WtHxh  Hole,  Mass. 
Boyce,  F.  ('.,  Flk'fK  Xec. 
Brewster,  ('.   F.,  (innul  liapids,  Mich. 
Brewster,  W.   K.,  I)  a  rand,  Mirh. 

Britton,  F.  11.,  V.  /'res.  and  drn.  Mmi.  St.  Louis  S.  Western 
R.  R..  St.  Louis.  Mo. 

Brass,  .John  L..  Mill  ('reek.  .Mirh. 
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Brown,  George  H.,  Jr.,  United  States  Bureau  of  Fisheries, 
Vashington,  D.  (\ 

Brown,  George  M.,  Saginaw,  Mich, 

Brown,  G.  W.  X.,  Erwxn,  Tenn, 

Brown,  Thomas,  Salmon,  Ore. 

Brush,  Dr.  E.  F.,  Mount  Vernon,  X,  Y, 

Bulkier,  H.  S.,  Odessa,  N.  )'. 

Bullard,  C.  G.,  Kalamazoo,  Mich. 

BuUer,  A.  G.,  Erie,  Pa. 

Buller,  Howard  M.,  Belief onte,  Pa. 

Buller,  Xathan  R.,  Pleasant  Mount,  Pa. 

Buller,  William,  Corry,  Pa. 

Bumpus,  Dr.  H.  C,  American  Museum  of  Natural  History, 
'7th  and  8th  Avenue,  New  York  City. 

Bumham,  E.  K.,  Xorthville,  Mi/^h. 

Bush,  C.  P.,  Columbus,  Ga. 

Campbell,  S.  H.,  State  Fish  Commission,  Laramie,  Wyo. 

Carter,  E.  X.,  United  States  Bureau  of  Fisheries,  St.  Johns- 
mry,  Vt. 

Casselman,  p].  8.,  Dorset,  Vt. 

Chamlx?rlin,  F.  M.,  United  States  Bureau  of  Fisheries,  Wash- 
ngton,  D.  C. 

Chambers,  A.  E.,  Kalamazoo,  Mich. 

Champlin,  John  H.,  Westerly,  R.  /. 

Chandler,  Horatio,  Kingston,  Mass. 

Chase,  H.  C,  10^0  Arch  Street,  Philadelphia,  Pa. 

Chenev,  A.  X.,  (rlens  Falls.  X.  Y. 

Chenev,  Major  Kichard  O.,  South  Manchester,  Conn. 

Clark,  Charles  G.,  Gen.  Treasurers  Office,  Providence,  R.  I. 

Clark,  Frank,  X.,  Xorthville,  Mich. 

Clark,  Fred,  Mill  Creek,  Mich. 

Clark,  Walton,  F.,  Westerly,  R.  I, 

Cobb,  E.  W.,  St.  Johnshury,  Vt. 

Cobb,  John  A.,  United  States  Bureau  of  Fisheries,  Washing- 
on,  D.  C. 

Coggswell,  T.  M.,  United  States  Bureau  of  Fisheries.  Wash- 
ngton,  D.  C. 

Cohen,  X.  H.,  Urbana,  III. 
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Coker^  Robert  E.^  United  States  Bureau  of  Fisheries,  Wash- 
itigton,  D.  C. 

Cole,  Leon  J.,  41  Wendell  Street,  Cambridge,  Mass. 

Collins,  Hon.  J.  C,  Providence,  R.  I. 

Comee,  J.  F.,  care  of  P.  C,  R.  R,,  San  Louis  Obispo,  Cal. 

Cone,  Moses  H.,  Flat  Top  Manor,  Bowling  Rock,  N,  C. 

Cooper,  E.  A.,  Cold  Spring  Harbor,  L.  I. 

Copehart,  Dr.  W.  R.,  Avoca,  N.  C. 

Corliss,  C.  G.,  Gloucester,  Mass. 

Coulter,  A.  L.,  Charlevoix,  Mich, 

Cox,  Hon.  Henr}'  C,  Wellsboro,  Pa. 

Cranson,  S.  E.,  Northville,  Mich. 

Crosby,  H.  P.,  Jfl  Wall  Street,  New  York. 

Cunningham,  P..W.,  Oloucester,  Mass. 

(Curtis,  J.  M.,  Cleveland,  0. 

Dale,  J.  A.,  York,  Pa. 

Davis,  E.  A.,  Bethel,  Vt. 

Davis,  Horace  W.,  Orand  Rapids,  Mich. 

Davis,  Hon.  George  B.,  Utica,  Mich. 

Davis,  B.  H.,  Palmyra,  N.  Y. 

Dean,  Herbert  D.,  United  States  Bureau  of  Fisheries, 
Neosho,  Mo. 

DeCarlo,  G.  Postiglione,  Naples,  Italy. 

Degler,  F.  A.,  Sportsman's  Association  of  Cheat  Mt..  Cheat 
Bridge.  W,  Va. 

Demuth,  H.  ('.,  244  King  Street,  Lancaster,  Pa, 

Dennis,  Oregon  Milton,  Secretary  Maryland  State  Oame  and 
Fish  Protective  A  association,  Baltimore,  Md. 

DeXyse,  Washington,  J.,  Gravt'srnd  Beach,  Borough  of 
Brooklyn,  N.  )'. 

IX*  l^)cher,  James  1).,  Nashua,  N.  JI. 

Diekorson,  Fre<'nian  B.,  Detroit,  Mich. 

Dinsinon*,  A.  If.,  Ka.^t  Orhnnl,  Maine. 

Douredoure,  B.  L.,  lO.i  Walnut  *S/r<V'/,  Philadelphia,  Pa. 

Downing,  S.  W.,  Put-in-Bay.  (). 

Doyle,  E.  P.,  Port  liirhmond.  X.  )'. 

Dunhi]),  A.  H.,  I'nitrd  States  liurenu  of  Fisheries,  Washing- 
ton,  I).  (\ 
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•      Ebell,  Hon.  F.  W.,  Harrishurg,  Pa. 

Edwards,  Vinal  X.,  Woods  Hole,  Mass. 

Ellis,  J.  Prank,  United  States  Bureau  of  Fisheries,  Wash- 
ington, D.  C. 

Evans,  Barton  D.,  Harrishurg,  Pa. 

Evarding  &  Farrell,  Messrs.,  Portland,  Ore. 

Evermann,  Prof.  Barton  W.,  United  States  Bureau  of  Fish- 
eries,  Washington,  D.  C. 

Everman,  J.  W.,  Assistant  General  Manager  Texas  &  Pacific 
Railroad,  Dallas,  Tex. 

Fearing,  Hon.  D.  B.,  Newport,  R.  I. 

Ferry,  C.  H.,  Room  1120,  Old  Colony  Building,  Chicago,  III. 

Filkins,  B.  G.,  Northville,  Mich. 

Finch,  George  C,  Thorn psonville.  Conn. 

Fisher,  John  F.,  Chapitiville,  Conn. 

Follett,  Richard  E.,  Auditorium  Hotel,  Chicago,  HI. 

Fox,  Captain  J.  C,  Puf-in-Bay,  0. 

Frook,  John  E.,  Paris,  Mich. 

Frothinghara,  Howard  P.,  Mt.  Arlington,  N.  J. 

Fudge,  Andrew,  Covington,  Va. 

Fullerton,  Samuel  F.,  St.  Paul,  Minn. 

Ga\ntt,  W.  S.,  Ijyons,  N.  Y. 

Gebhardt,  A.  E.,  Secretary  Oregon  Fish  and  Game  Associa- 
tion, Box  927,  Portland,  Ore. 

Geer,  Dr.  E.  F.,  St.  Paul  Minn. 

Geer,  E.  H.,  Hadlyme,  Conn. 

George,  Hon.  A.  F.,  Swanton,  Md. 

Giiford,  Franklin  L.,  Woods  Hole,  Mass. 

Gill,  Dr.  Theodore,  Smithsonian  Institution,  Washington, 
D.  C. 

Gilmore,  Col.  Charles,  Swanton^  Vt. 

Goldsborough,  E.  L.,  United  States  Bureau  of  Fisheries, 
Washington,  D.  C. 

Gordon,  Jack,  Paris,  Texas. 

Gould,  C.  B.,  8S  Moss  Ave.,  Oakland,  Cat. 

Graham,  A.  R.,  Berkeley,  Mass. 

Grant,  R.  P.,  Treasurer  Anglers*  Association  of  St.  Lawrence 
River,  Clayton,  N.  Y. 
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Orave^  Dr.  Caswell,  John  Hopkins  University,  Baltimore^ 
Md. 

Gray,  George  M.,  Woods  Hole,  Mass. 

Green,  Chester  K.,  United  States  Bureau  of  Fisheries,  Wash- 
ington, D.  C. 

Green,  Dr.  D.  W.,  Ohio  Fish  and  Oame.  Commission,  Daf- 
ton,  0. 

Greene,  Myron,  Fraiiklin,  Vt. 

Guard,  J.  E.,  BullochvUle,  Ga. 

Gunckel,  John  E.,  Toledo,  0. 

Hagert,  Edwin,  S2  y.  Sixth  Street,  Philadelphia,  Pa. 

Hahn,  Captain  E.  E.,  Woods  Hole,  Mass, 

Haley,  Caleb,  Fw7fon  Market,  New  York, 

Hamilton,  Robert,  Greenwich,  N.  Y. 

Hampton,  F.  F.,  HUl  City,  Tenn, 

Handy,  L.  B.,  South  Wareham,  Mass. 

Hansen,  G.,  Osceola,  Wis. 

Harron,  L.  G.,  United  States  Bureau  of  Fisheries,  Washing- 
ton,  D.  C. 

Hartley,  R.  ^NF.,  d^:  Walnut  Street,  Philadelphia,  Pa. 

Hav,  Prof.  W.  P.,  Ho  ward  University,  Washington,  D.  C. 

Hayes,  J.  R.,  Esq.,  Detroit,  Mich. 

Hamborger,  Hon.  John,  Eri^,  Pa. 

Honkol,  C.  P.,  1  uprlo.  Miss. 

Honshall,  Dr.  James  A.,  Hozewan,  Mont. 

Hill,  J.  H.,  Superinfrndcnt  Umpqua  Hatchery,  Hoaglin, 
Douglas  County,  Ore. 

Hill,  John  I^.,  i/'>  Broadway,  Xcw  York. 

Hobart,  T.  D.,  Pampa,  Gray  County,  Texas. 

Hogan,  J.  J.,  La  Crossr.  WiJi. 

Hogue,  William  F.,  Marion,  Ala. 

Holden,  If.  S.,  Syracuse,  \.  }'. 

Hoxio,  Charles  A.,  Carolina,  H.  I. 

Hoxie,  J.  W.,  Carolina,  P,  I. 

Howell,  John  H.,  P.  (>.  Bo,r  JfS-",,  Xcw  Hrm,  X.  C. 

Hubbar<l,  Waldo  F.,  Xashua,  X.  H. 

Hudson,  H.  T.,  110  Third  Street,  Cortland,  Oregon. 

Hughes,  Frank  I-.,  Ashland.  X.  //. 
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Hulff,  J.  H.,  Norfolk,  Xeb. 

Hume,  R.  D.,  ii21  Market  Street,  San  Francisco,  Cal. 
Hunsaker,  \V.  J.,  Detroit,  Mich, 

Huntoon,  B.  W.,  care  of  Hun  toon  Oyster  Co,,  Fairhaven, 
Wash. 

Huntington,  L.  D.,  Xenu  Rochet le,  X.  )'. 

Hurlbut,  H.  F.,  East  Freetown,  Mass. 

Hutchinson,  E.  S.,  13S1  G.  Street,  Washington,  D.  C. 

Ingraham,  E.  \V.,  Oit  City,  Pa. 

Isaac,  George  H.,  United  States  Bureau  of  Fisheries,  Wash- 
ington, D.  C, 

Jansen,  Peter,  Escanaba,  Mich. 

Jennings,  G.  E.,  Fi^ihing  Gazette,  20S  Broadway,  Xew  York. 
Jewett,  Stephen  S.,  6H  Main  Street,  Laconia,  N,  H. 
Johnson,  D.  W.,  Hart  well,  Ga. 

Johnson,  F.  M.,  M.  D.,  Jf^i  Tremont  Street,  Boston,  Mass. 
Johnston,  R.  S.,  Supt,  Manchester  Station,  Manchester,  la. 
Johnson,  George  H.,  Riverside,  R.  I, 
Johnson,  S.  M.,  Union  Whnrf,  Boston,  Mass, 
Jones,  Alexander,  Erwin.  Tenn. 

Jones,  Col.  James  E.,  Director  of  Aquarium,  Battery  Park, 
New  York  City. 

Jones,  Dr.  0.  L.,  lid  West  Seventy-second  Street,  Xew  York, 
Joseph,  D.,  Columbus,  Ga. 
Joslin,  Hon.  C.  D.,  Detroit,  Mi<;h. 

Kashiwa,  A.  M.,  Pacific  Block,  Seattle,  Wash. 

Kauffmann,  S.  H.,  Evening  Star,  Washington,  D.  C. 

Keller,  H.  X.,  California  Fish  Commission,  Santa  Monica, 
Cd. 

Kelly,  H.  L.,  Jr.,  Baker,  Wash. 

Kennedy,  Edwin  M.,  Ohio  Fish  and  Game  Commvision,  Mc- 
Connellsville,  0. 

Kendall,  Dr.  William  C,  United  States  Bureau  of  Fisheries, 
Washington,  D.  C. 

Kent,  Edwin  C,  Tuxedo  Club,  Tuxedo,  X.  Y. 

Kenyon,  A.  W.,  Usquepaugh.  R.  I. 
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Kiel,  W,  M.,  Tuxedo  Park,  N,  Y. 

Eisterbrock,  Josiah,  Jr.,  "The  Continental**  Philadelphia, 
Pa. 

Kittredge,  Benj.  R.,  Kent  Cliffs,  Putnam  County,  N,  Y. 
Knight,  Prof.  A.  P.,  Queens  University,  Kingston,  Can. 

Lambert,  E.  C,  Amoskeag  Mfg.  Co.,  Manchester,  N.  H. 

Lambson,  G.  H.,  United  States  Bureau  of  Fisheries,  Baird, 
Cat. 

Lamkin,  J.  Bayard,  Bullochville,  Oa. 

Landers,  E.  T.,  Hopeville,  Oa. 

Ijane,  George  F.,  Silver  Lake,  Mass. 

liatehford,  Hon.  P.  R.,  Toronto,  Can. 

Lanmen,  Felix,  San  Marcos,  Tex. 

Lawton,  Herbert,  Quincy,  Mass. 

Ijeach,  G.  C,  United  States  Bureau  of  Fisheries,  St.  Louis, 
Mo. 

Leary,  John  L.,  United  States  Bureau  of  Fisheries,  San  Mar- 
cos, Tex. 

IjeGette,  H.,  Centenary,  S.  C. 

Lewis,  C.  C,  United  States  Bureau  of  Fisheries,  North- 
ville,  Mich. 

licwis,  Charles  E.,  Chamber  of  Commerce,  Minneapolis, 
Minn. 

Locke,  E.  F.,  Woods  Hole,  Mass. 

Lovejoy,  Samuel,  Bullochville,  Oa. 

Lydell,  Dwiglit,  Mill  Creek,  Mich. 

Mahone,  A.  H.,  White  Sulphur  Springs,  W,  Va., 

Mallory,  Charles,  Burling  Slip,  New  York. 

Manning,  W.  W.,  Marquette,  Mich. 

Mansfield,  H.  B.,  Captain  United  States  Navy,  S68  Hancock 
Street,  Brooklyn,  N.  }  . 

Manton,  Dr.  W.  P.,  Detroit,  Mich. 

Marks,  H.  H.,  Sault  St  Marie,  Mich. 

Marks,  J.  P.,  Paris,  Mich. 

Marsh,  M.  C,  United  States  Bureau  of  Fisheries,  Washing- 
ton. I).  C. 

Marshall,  F.  M.,  Secretary  Anglers'  Association,  1807  O 
Street.  N.  W.,  Washington,  1).  (\ 


American    Fisheries   Society.  253 

Matherson,  G.  T.,  Thorn psonville.  Conn, 

May,  W.  L.,  Omaha,  Neb, 

Mayhall,  L.  B.,  Supt,  Commercial  Trout  Co,,  Sultan,  Wash. 

McDonald,  A.  G.,  care  of  A.  Booth  £  Co,,  Detroit,  Mich. 

McDougal,  J.  M.,  Gunnison,  Col. 

Mead,  Prof.  A.  D.,  Brotim  University,  Providence,  R.  I. 

Meehan,  W.  E.,  Commissioner  of  Fisheries,  Harrisburg,  Pa. 

Merritt,  F.  H.  J.,  Altamont,  N.  Y. 

Merrill,  M.  E.,  St.  Johnsbury,  Vt. 

Mershom,  W.  B.,  Saginaw,  Mich. 

Miller,  Hon.  Charles  L.,  Altoona,  Pa. 

Miller,  Frank,  Put-in-Bay,  0, 

Miller,  George  F.,  Put-in-Bay,  0. 

Miller,  W.  J.,  Scott  Depot,  W,  Va. 

Milligen,  Dr.  J.  D.,  United  States  Bureau  pf  Fisheries, 
Woods  Hole,  Mass. 

Mills,  G.  T.,  Carson  City,  Nev. 

Mitchell,  Prof.  Irving  M.,  Milwaukee,  Wis. 

Mitchell,  John  A.,  Columbus,  Ga. 

Monroe,  Otis,  Mill  Creek,  Mich. 

Monroe,  William,  Mill  Creek,  Mich. 

Moody,  G.  C,  Mill  Creek,  Mi<ih. 

Moore,  Charles  H.,  Detroit,  Mich. 

Moore,  Dr.  H.  F.,  United  States  Bureau  of  Fisheries,  Wash- 
ington, D.  C, 

Morgan,  H.  A.,  Baton  Rouge,  La. 

Morrell,  Daniel,  Hartford,  Conn, 

Morris,  Robert  T.,  M,D.,  58  W.  56th  St.,  New  York  City. 

Morse,  Grant  M.,  Des  Moines,  Iowa. 

Morton,  W.  P.,  Providence,  R.  I. 

Mullett,  R.  M.,  United  States  Bureau  of  Fisheries,  Washing- 
ton, D.  C. 

Mussey,  George  D.,  Detroit,  Mich. 

Myer,  Hon.  Charles  R.,  Atlantic  City,  N.  J. 

Xash,  Dr.  S.  M.,  63  West  Forty-ninth  Street,  New  York. 
Xeal,  John  R.,  ^^i/o  "T"  Wharf,  Boston,  Mass. 
Neal,  L.  J.,  Mill  Creek,  Mich. 
Nevin,  James,  Madison,  Wis. 
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Norris,  J.  Olney,  President  Maryland  Staie  Oame  and  Fi$h 
Protective  Association,  317  Charles  St,  Baitimore,  Md. 

Xorth,  Paul,  Ohio  Fish  and  Game  Commission,  Cleveland,  0. 

Oborfelder,  R.  S.,  Sidney,  Neb, 
O^Brien,  W.  J.,  South  Bend,  Neb. 
O'Connor,  E.  W.,  Savannah,  Ga. 
Ohage,  Dr.  Justus,  St.  Paul,  Minn. 
O'Malley,  Henry,  Baker,  Washington. 
Orr,  W.  J.,  Bay  Port,  Mich. 
Osbom,  William,  Duluth,  Minn. 

Palmer,  Dr.  Theodore  S.,  United  States  Department  of  Agri- 
culture, Washington,  D.  C. 

Palmer,  W.  A.,  Buchanan,  Mich. 

Parker,  Dr.  J.  C,  Grand  Rapids,  Mich. 

Parker,  J.  Fred,  Assistant  Secretary  of  State,  Providence, 
R.  I. 

Parker,  W.  H.,  Lac  la  Peche,  Quebec,  Canada. 

Parkhurst,  Hon.  C.  Frank,  Providence,  R.  I. 

Partridge,  H.  E.,  Minneapolis.  Minn. 

Paxton,  Thomas  B.,  Ohio  Fish  and  Game  Commission,  Cin- 
cinnati, 0. 

Peabody,  George  F.,  Appleion,  Wis. 

Pierce,  Captain  T.  C,  United  States  Bureau  of  Fisheries, 
Washington,  D.  C. 

Peck,  Hon.  Stephen,  Warren.  R.  I. 

Perdum,  James  K.  P.,  Woods  Hole,  Mass. 

Pike,  Hobert,  G.,  Middletown,  Conn. 

Plumb,  Cliarles,  Mill  Creek,  Mi^h. 

Pollo<'k,  Hobert  L.,  510  Syhes  Block,  Minneapolis,  Minn. 

Poj)e,  T.  E.  B.,  United  Slates  Bureau  of  Fisheries,  Washing- 
in  (J  ton,  P.  C. 

Pow(»ll,  W.  L.,  Jfarnshunf,  Pa. 

Powers,  J.  A.,  2S(f  Rirer  Street,  Trnij.  N.  1'. 

Powers,  John  W.,  Big  Rapids.  Mich. 

PratluT,  J.  Hub,  Le.rington.  Kij. 

Pn»n(l(Tgast,  Charles  F.,  1Ji2(i  Lincoln  SI..  Savannah,  S.  C. 

Pn*st()n,  Hon.  John  I..,  Port  Huron.  Mich. 
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Preston,  Dr.  Henry  G.,  oJf  Greene  Avenue,  Brooklyn,  N.  Y. 
Price,  Calvin  W.,  Marlinton,  ir.  Va. 
Proctor,  Hon.  Redfield,  Proctor.  Vt. 

Race,  E.  E.,  Green  Lake,  Maine, 

Ramsdale,  Frank  C,  Bayfield,  Wis. 

Randall,  G.  W.,  Plympton,  Mn,^s. 

Rathbone,  William  F.,  D.  &  U.  R.  R..  Albany,  X.  Y. 

Rathbun,  Richard,  Smithsonian  Instiiution,  Washington, 
D.  C. 

Ravenel,  W.  DeC,  United  States  Bureau  of  Fisheries,  Wash- 
ington, D.  C. 

Reed,  C.  A.,  Fish  and  Game  Warden,  Santa  Cruz,  Santa 
Cruz  County,  Cal. 

Reighard,  Prof.  Jacob  E.,  University  of  Michigan,  Ann  Ar- 
bor, Mich. 

Richards,  G.  H.,  Sears  Building,  Boston,  Mass. 

Rippel,  Robert,  Woodruff,  Wis. 

Roberts,  C.  C,  Woovsocket.  R.  I. 

Roberts,  W.  A.,  United  States  Bureau  of  Fisheries,  Wash- 
ington, D.  C. 

Robinson,  A.  H.,  St.  Johnshury,  Yt. 

Robinson,  Robert  K.,  White  Sulphur  Springs,  W.  Va. 

Robinson,  W.  E.,  Mackinaw  City,  Mich. 

Rogers,  Frank  A.,  Grand  Rapids,  Mich. 

Rogers,  J.  L.,  Ohio  Fish  and  Game  Commission,  Columbus, 
Ohio. 

Rogers,  J.  M.,  154  La  Salle  Street,  Chicago,  III. 

Rooney,  James,  Fort  Stockton.  Texas. 

Root,  Henry  T.,  Providence,  R.  L 

Rosenberg,  Albert,  Kalamazoo,  Mich. 

Ruge,  John  G.,  Apalachicola,  Fla. 

Russell,  Henry,  Detroit,  Mich. 

Sampson,  E.  R..  care  of  New  York  Aquarium,  Battery  Park, 
New  York  City. 

Sanborn,  F.  G.,  612-022  California  Street,  San  Francisco ^ 
Cal. 

Saunders,  A.  A.,  Carolina,  R.  I. 
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Saunders,  Dr.  H.  6.,  Chattanooga,  Tenn. 

Scarborough,  L.  A.,  Columbtte,  Oa. 

Schley,  Dr.  F.  V.,  Columbus,  Oa. 

Schute,  John  A.,  Havana,  III. 

Schweikart,  Walter,  Detroit,  Mich. 

Seagle,  Geo.  A.,  WythevUle,  Va. 

Self,  E.  M.,  Bullochville,  Oa. 

Sellers,  M.  G.,  1306  Arch  Street,  Philadelphia,  Pa. 

Sherwin,  H.  A.,  100  Canal  Street,  Cleveland,  0. 

Sherwood,  George  H.,  Am.  Museum  of  Nat  His.,  77th  Street 
and  8th  Avenue,  New  York. 

Shurtliff,  Merrill,  Fish  and  Game  Commission  of  N.  H., 
Lancaster,  N.  H. 

Simmons,  Walter  C,  Providence,  R.  I. 

Simons,  Max,  Columbus,  Ga. 

Singleton,  James  H.,  Woonsocket,  R.  I. 

Slade,  George  P.,  S09  Broadway,  P.  0.  Box  £83,  New  York 
City. 

Smith,  Henry  D.,  Appleton,  Wis. 

Smith,  Jay,  care  of  J.  W  .Marston  &  Co,,  Lewis  Wharf,  BoB" 
ton,  Mass. 

Smith,  L.  H.,  Algona,  la. 

Smith,  Dr.  Hugh  M.,  United  States  Bureau  of  Fisheries, 
Washington,  D.  C. 

Smith,  Capt.  J.  A.,  Woods  Hole,  Mass. 

Snvder,  Dr.  F.  D.,  W  Center  Street,  Ashtabula,  Ohio. 

Salmon,  Alden,  South  Norwalk,  Conn. 

Southwick,  J.  M.  K.,  Newport,  R.  I. 

Spenwr,  I..  B.,  Supt.  Aquarium,  S7  W.  128th  St.,  New  York 
City. 

S|x»n8ley,  Calvert,  Mineral  Point,  Wis. 

Springer,  F.  H.,  Columbus,  Ga. 

St  a  photon,  M.  F.,  United  States  Bureau  of  Fisheries,  3fan- 
ch ester,  fa. 

Starbuck,  Alexander,  Cincinnati,  0. 

Starr,  W.  J.,  Eau  Claire,  Wis. 

St(»ll(',  G.  T.,  Chicago,  III. 

St(Tliiig,  J.  E.,  Cri^^fieid,  Md. 

SioviMis,  Arthur  K.,  ^^1  West  Grand  St..  Elizabeth,  N.  J. 
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Stewart,  Charles  E.,  Westerly,  R.  L 

Stewart,  A.  T.,  Northville,  Mich, 

Stone,  Arthur  F.,  St,  Johnsbury,  Vt, 

Stone,  Charles  A.,  Plainfield,  N,  J.  * 

Stone,  Livingston,  Cape  Vincent,  N,  Y, 

Story,  John  A.,  East  Orland,  Me. 

Stotz,  Martin,  996  Market  St.,  Philadelphia,  Fa. 

Stranahan,  J.  J.,  BullochvUle,  Ga, 

Stranahan,  F.  A.,  Cleveland,  0. 

Stranahan,  F.  F.,  Clevelcmd,  0. 

Streeter,  H.  R.,  Carolina,  R,  L 

Sumner,  Dr.  Francis  B.,  College  of  the  City  of  New  York, 
New  York  City, 

Surber,  Thaddeus,  United  States  Bureau  of  Fisheries,  Wash- 
ington, D,  C. 

Suthers,  Frank,  Madison,  Wis. 

Sykes,  Arthur,  Madison,  Wis. 

Sykee,  Henry,  Bayfield,  Wis. 

Talbot,  Henry,  Interstate  Commerce  Association,  Washing- 
ton, D.  C. 

Tawes,  J.  C,  Cris field,  Md, 

Taylor,  A,  K.,  SI 8  Main  Street,  Memphis,  Tenn. 

Teal,  J.  N.,  Worcester  Block,  Portland,  Ore, 

Thayer,  W.  W.,  2SIi  Joseph  Campau  Avenue,  Detroit,  Mich. 

Thomas,  Henry  6.,  Stowe,  Vt. 

Thompson,  Carl  G.,  78  Henry  Street,  Huntington,  Ind, 

Thompson,  William  H.,  Secretary  Anglers*  Association  of  St. 
Lawrence  River,  Alexander  Bay,  N.  Y, 

Thompson,  W.  P.,  10^  Arch  Street,  Philadelphia,  Pa, 

Thompson,  W.  T.,  Nashua,  N,  H. 

Tinker,  E.  F.,  St.  Johnsbury,  Vt. 

Titcomb,  John  W.,  United  States  Bureau  of  Fisheries,  Wash- 
ington, D.  C. 

Townsend,  A.  A.,  Carolina,  R,  I, 

Townsend,  Charles  H.,  New  York  Aquarium,  New  York. 

Trumpour,  D.  A.,  Bay  City,  Mich. 

Tubbs,  Frank  A.,  Neosho,  Mo, 

Tucker,. Edmund  St.  George,  Bedford  Row,  Halifax,  N.  S. 
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Tucker,  Dr.  Ernest  F.,  "The  Marqvam/'  Portland,  Ore. 
Tuliaii,  Eugene  A.,  LeadviUe,  Col. 

Turner,  Avery,  Vice  President  and  General  Manager  of  Pecos 
Valley  Li  ties,  Aniarillo,  Tex, 
Turner,  J.  C,  Columbus,  Ua, 

VanDusen,  Hon.  IF.  G.,  Ma-ster  Fish  Warden  of  Oregon,  As- 
toria, Ore, 

Veeder,  John  J.,  Wooih  Hole,  Mass, 

Venn,  Harry  S.,  White  Sulphur  Springs,  W.  Va, 

Vinwnt,  W.  S.,  United  States  Bureau  of  Fisheries,  Wtushing- 
ton,  D,  C, 

Vogelsang,  Alexander  T.,  Mills  Building,  San  Francisco,  Cat. 

Von  Bayer,  Hextor,  United  States  Bureau  of  Fisheries, 
Washington,  1).  C. 

Von  licngerke,  J.,  -US  Broadway,  New  York  City. 

Walker,  Bryant,  Detroit ^  Mich, 

Wall,  Joe,  Salmon,  Ore, 

Wallett,  W.  H.,  Put-in-Baii,  O, 

Walliili,  Clau<lius,  United  Stales  Burraa  of  Fisherie.s,  Ore- 
(/on  City,  Ore. 

Walsli,  JoH'ph,  WtK)ils  Hole,  Mass. 

Walters,  ('.  II.,  Cnhl  Spring  Harbor,  S.  Y, 

Ward,  Prof.  H.  K.,  I  An  coin.  Neb. 

WanuT,  S.  M.,  (Urn  Farm,  Dorset,  Ma,^s, 

Waterliousc,  \\v\.  K.  M..  Broadiray  and  list  Street,  Netr 
)'ork'  City. 

W«'l)l>,  W.  St'wanL  .}}///  SIrrrf  and  Vanderbilt  Avenue,  Nriv 
)'orli'  City. 

WiMit worth,  Kdwin,  United  Statrs  Bureau  of  Fisheries, 
Xti.shna,  X.  If. 

Wnitworth,  Nathaniel.  Hudson  Crtifrr.  N.  If. 
W^hmK  W.  K.,  rofsdam.  N.  )'. 
WcthcriM',  W.  (\,  /\y/7  Ifr„n/,  \.  )'. 

Wheel. T,  diaries  Stetson,  Ihdtarl  lUdg.,  San  Francisco,  Cat. 
Whish.  .I«)]in  I).,  Sirrrfary  of  Fonsf,  fish  and  (iawe  Com- 
niissiftn.  Albatni.  \.    )'. 

White,  \\,  Tyson,  -Un  Br'uhjv  Street.  lirouklyn,  N,  V. 
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Whitaker,  Hon.  Andrew  B.,  PhoenixvUle,  Pa, 
Wnbur,  H.  0.,  2S5  Third  Street,  Philadelphia,  Pa, 
Wilbur,  P.  H.,  Little  Compton,  R.  /. 
Willard,  Charles  W.,  Westerly,  K.  L 
WiUetts,  J.  C,  27  Pirn  Street,  New  York  City. 
Williams,  J.  A.,  St.  Johnsbury,  Vt. 
Wilson,  C.  H.,  Glens  Falls,  N.  }'. 
Wilson,  S.  IL,  Cleveland,  0. 
Winn,  Dennis,  Nashua,  N.  H. 
Winn,  S.,  Carolina,  R.  I. 
Wires,  S.  P.,  lister  Park,  Dulvth,  Minn. 
Wisner,  J.  Nelson,  Jr.,  United  States  Bureau  of  Fisheries, 
Washington,  D.  C. 

Wolf,  Herman  T.,  J,89  The  Bourse,  Philadelphia,  Pa. 

Wood,  C.  C,  Plymouth,  Mass. 

Wood,  Prank,  Edentan,  N.  C. 

Worth,  S.  G.,  Edenton,  N.  C. 

Wride,  George  A.,  Grindstone  City,  Mich. 

Zalsman,  Philip  G.,  Paris,  Mich. 

Zacharie,  Col.  F.  C,  345  Corondelet  St.,  New  Orleans,  La. 

Zweighapt,  S.,  Deer  Park,  Haines  Falls,  N.  Y. 

HONORARY. 

Borodine,  Nicholas,  Delegate  of  the  Russian  Association  of 
Pisciculture  and  Fisheries,  Uralsk,  Russia. 

Cortelyou,  Hon.  George  B.,  Washington,  D.  C. 

Denbigh,  Ijord,  Colonel  of  the  Uonorable  Artillery  Company, 
London,  England. 

Fish  Protective  Association  of  Eastern  Pennsylvania,  1020 
Arch  Street,  Philadelphia,  Pa. 

Fryer,  Charles  E.,  Supervising  Inspector  of  Fisheries,  Board 
of  Agriculture  and  Fisheries,  S  Delahay  St.,  London,  England. 

Hamilton,  Dr.  J.  Lawrence,  M.  R.  C.  S.,  SO  Sussex  Square, 
Brighton,  England. 

Hofer,  Prof.  Dr.  Bruno,  Munich,  Germany. 

Kishinouye,  Dr.  K.,  Imperial  Fisheries  Bureau,  Tokyo, 
Japan. 

Lake  St.  Clair  Shooting  and  Fishing  Club,  Detroit,  Mich. 
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Matsubara,  Prof.  S.,  President  Imperial  Fisheries  Institute, 
Tokyo,  Japan. 

Mctoalf,  Victor  H.,  Secretary  of  the  Department  of  Com- 
merce and  Lahor,  Waahingion,  D,  C, 

New  York  Association  for  the  Protection  of  Fish  and  Game, 
New  York  City, 

Peck,  Hon.  George  W.,  Milwaukee,  Wis, 

South  Side  Sportsmen's  (-hih,  Oakdale,  L,  /.,  N,  V, 

The  l^resident  of  the  United  States. 

The  Governors  of  the  Several  States. 

\Voo(hnount  Kod  and  Gun  Chib,  Washington,  D.  C, 

CORUES  PONDING. 

Ayson,  Lake  F.,  Wellington,  New  Zealand. 

Ayson,  Cluirles  L.,  llakataemen,  Oanmni,  New  Zealand. 

Apostolides,  Prof.  Nicoly  Chr.,  Athens,  (ireece, 

Armistead,  J.  J.,  Ihuufries,  Scotland, 

Birheek,  Kdward,  Esq.,  M,  P.,  fjondon,  England. 

Bnuly,  I'liomjus  F.,  V^sq.,  Inspector  of  Fisheries,  Dublin  Cas- 
tle, Dulflln,  Ireland. 

Cahlerwood,  W.  \j.  Esq.,  Inspector  of  Salmon  FLsheries. 
Edin burgh,  Scotland. 

Feddersen,  Arthur,  Copetthagen,  Denmark. 

Feildin<r,  J.  B.,  Upper  Downing,  Holywell,  North  Wales. 

(Jitrlioli,  Prof.  Enrieo  II.,  Florence,  Italy. 

Ito.,  K..  Member  of  Fi',sln'ries  Department  of  Hokkaido  and 
F resident  of  the  Fisheries  Society  of  Northern  Japan,  Sapporo, 
Japan. 

Jalfe,  S.,  Osn(d)ruck,  Germany. 

Juel,  Capt.  \.,  Ji.  N.,  President  of  the  Society  for  the  Devel- 
opment of  Norwegian  Fisheries,  Bergen,  Norway. 

Landmark,  A.,  Inspector  of  Norwegi^ui  Fresh  Water  Fish- 
eries, Bergen,  Norway. 

Luiidliorg,  Dr.  Hudolph,  In.^pector  of  Fisheries,  Stockholm, 
Sweden. 

Mai'cleay,  William,  F resident  of  the  Fisheries  Commission 
of  New  South  Wales,  Sydney,  N,  S.  W. 
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MarstoD^  R.  B.,  Esq.,  Editor  of  the  Fishing  Gazette,  London, 
England. 

Olsen,  0.  T.,  Grivishy,  Englaaid. 

Sars,  Prof.  6.  0.,  Government  Inspector  of  Fisheries,  ChHs- 
tiania,  Nortvay. 

Smitt,  Prof.  F.  A.,  Stockholm,  Sweden, 

Solrtky,  Baron  N.  de,  Director  of  the  Imperial  Agricultural 
Mn^eum,  St,  Peterslmrg,  Russia, 

Tryboni,  Dr.  Filip,  Stockholm,  Sweden. 

RECAPITULATION. 

Active 453 

Honorary fi  1 

( 'orrc^ponding 22 


Total  niemliorship   53(5 


CONSTITUTION 

(As  amended  to  date.) 


ARTICLE  I. 


NAME  AND  OBJECT. 


The  name  of  this  Society  sliall  be  AnuTiwm  Fisheries  Society. 
Its  objects  slmll  be  to  promote  the  cause  of  Fish  culture;  to 
gather  and  diffuse  information  bearing  upon  its  practical  success, 
and  ui)on  all  matters  relating  to  the  fisheries;  the  uniting  and 
encouraging  of  all  interests  of  fish  culture  and  the  fisheries,  and 
the  treatment  of  all  questions  n^garding  fish,  of  a  scientific  and 
economic  character. 

AUTK^LE  II. 

MEMBKHS. 

Any  person  shall,  upon  a  two-thirds  voU^  and  the  payment  of 
two  dollars  become  a  member  of  this  society.  In  case  members 
do  not  pay  their  fees,  wbich  sball  be  two  dolbirs  per  year,  after 
tbc  first  year  and  are  deliiupieiit  for  two  years,  they  shall  Ik^  noti- 
I'kmI  by  the  treasurer,  aii<l  if  tlie  amount  due  is  not  j)aid  within  a 
niontli  tlien^after.  tliey  shall  \n\  without  further  notice,  dropped 
from  tlie  roll  of  inenilHTshi)).  Any  person  can  be  made  an  hon- 
orary or  a  eorresj)on<ling  member  u|)on  a  two-thirds  vote  of  the 
members  j)n'seTit  at  any  n-gular  meeting. 

Any  |)erson  shall,  upon  a  two-thirds  vote,  and  the  payment  of 
$1  .■).()(),  become  a  life  member  of  this  Society,  and  shall  tliero- 
after  be  exempt  from  all  annual  dues. 

ARTK^r.K  III. 

OFFICKHS. 

The  ollicers  of  this  Society  shall  be  a   Pn^sident  and  a  Vice 
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Prosidont,  who  shall  1)0  ineligible  for  chK-tiou  to  the  same  office 
until  a  year  after  the  expiration  of  their  term;  a  Corresponding 
Secretary,  a  Recording  »Seeret4m',  a  Treasurer  and  an  Executive 
Committei'  of  seven,  which  with  the*  officers  before  nameil,  shall 
form  a  council  and  transact  such  business  as  may  be  necessary 
when  the  Society  is  not  in  a^ssion,  four  to  constitute  a  quorum. 

ARTICLE  IV. 

MEETINGS. 

The  rct/i^ular  mt»etin^  of  the  Society  shall  )>c  held  once  a  year, 
the  time  and  plac*e  bein^  decided  upon  at  tlie  previous  meeting 
or,  in  default  of  such  action,  bv  the  Executive  Committee. 

ARTICLE  V. 

OKDER   OF   BUSINESS. 

1.  Call  to  order  bv  President. 

ft 

2.  Roll  call  of  members. 

3.  Applications  for  memlHTship. 

4.  Reports  of  officers. 

a.  President. 

b.  Secretary. 

c.  Treasurer. 

d.  Standing  Committees. 

5.  Coinmitte(»s  appointed  by  the  President. 

a.  Committee  of  five  on  nomination  of  officers  for  en- 
suing year. 

b.  Committee  of  three*  on  time  and  place  of  next  meet- 
ing. 

c.  Auditing  conmiittee  of  three. 

G.     Reading  of  papers  and  discussions  of  same. 

(Xote — a.  In  the  reading  of  papers  preference  shall  be 
given  to  members  present, 
b.  The  President  and  two  Secretaries  are  em- 
powered to  arrange  the  papers  of  the  meet- 
ings of  the  Society.) 

7.  Miscellaneous  business. 

8.  Adjournment. 
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ARTICLE  VI. 

CHANGING   THE   CONSTITUTION. 

The  Constitution  of  the  Society  may  be  amended  altered  or 
repealed  by  a  two-thirds  vote  of  the  members  present  at  any  regu- 
lar meeting,  provided  at  least  fifteen  members  are  present  at  said 
meeting. 
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PARTL 


BUSINESS  SESSIONS. 


Transactions  of  the  American  Fisheries 

Society* 


Tuesday,  July  25ih,  1905. 

Convention  called  to  order  at  12  M.  by  the  President, 
Mr.  Henry  T.  Root,  of  Providence,  Rhode  Island,  at  the  Grand 
Central  Hotel,  White  Sulphur  Springs,  West  Virginia,  where- 
upon the  following  proceedings  were  had : 

President:  Gentlemen  of  the  American  Fisheries  Society, 
you  will  please  come  to  order.  The  first  order  of  business  will 
be  to  secure  the  register  of  attendance,  and  I  will  ask  Mr.  Whish 
to  make  the  register. 

The  registered  attendance  at  the  meeting  of  the  society  is 
as  follows: 

Atkins,  Charles  G.,  East  Orland,  Me. 

Booth,  DeWitt  C,  Spearfish,  S.  D. 
Bower,  Se\Tnour,  Detroit,  Mich. 
Bower,  Ward  T.,  Northville,  Mich. 

Bowers,  Hon.  George  M.,  U.  S.  Bureau  of  Fisheries,  Wash- 
ington, D.  C. 
Brooks,  Charles  F.,  Sandy  Springs,  Md. 
Brower,  J.  F.,  Holmsburg,  Philadelphia,  Pa. 
BuUer,  A.  G.,  Ene,  Pa. 
BuUer,  William,  Corry,  Pa. 
Buller,  X.  R.,  Pleasant  Mount,  Pa. 
Burner,  W.  J.,  Durhin,  W.  Va. 

Clark,  Frank  X.,  Northville,  Mich. 
Cruickshank,  James,  New  York-  City. 

Dean,  Herbert  D.,  U.  S.  Bureau  of  Fisheries,  Neosho,  Mo. 
Degler,  F.  A.,  Cheat  Bridge,  W.  Va. 


10  Thiriy-fourtli  Aiinval  Meeting, 

Dennis,  ()n';:on  M.,  linltitnorp.  Mil. 
Dinsinon*,  A.  H.,  liiuksport.  Mr. 
I)o\vnin«f,  S.  W.,  Pfii-in-Btitf.  (). 
lK»Piiv,  ]l<»nrv  F.,  Xeir  York  ('if if. 

Evcmiann,   Prof.   Barton   W.,   L\  *y.   Bureau  of  Fisheries, 

Washington.  I).  (\ 
Fullrrton,  Samuel  F.,  .S/.  Paul.  Minn. 

(iorliani,  F.  P.,  Proriilence.  H.  f. 

(Jreciic,  I).  I).  \V.,  Ohio  Fish  an/I  Game  Connnission.  Day- 
ton, 0. 

Haas,  William  F.,  Cornj.  Pa. 

Harron,  L.  (t.,  T.  S.  Bureau  of  Fisheries,  Washington,  D.  C. 

Ho^^an.  James  J.,  IjU  Crosse,  Wis. 

Hubbard,  Waldo  F.,  Xashua.  X.  If. 

Josl.vn,  (\  1).,  Detroit,  Mich. 

Ly<lell,  Dwight,  Mill  Creek,  Mich. 

Marsh,  AF.  ('.,  l\  S.  Bureau  of  Fisheries,  Washington.  D.  C. 
Mcelinn,  W.  F..  Connnissioner  of  Fisheries,  I/arrisburg,  Pa. 
Miller,  Charles  L.,  Altoonn,  Pa. 
^lorton,  William  l\,  Proriilence,  R.  1 . 

North.    l*anl.   Ohio   Fish   and   (iauie   Counuissioner.   Cleve- 
land, O. 

Pejihcwly,   (Jeort^e    F.,   Berording   Secrrfarg,  Ap/defon.    Wis. 
l*rice,  Andrew,  Marlinton.  W.    Va. 
Price,  Calvin  W.,-  Marlinton,  W.   Va. 

Ifohert^,   A.   ])..    Wof^nsorkrf,  Jl.  I. 

K()l)ins<)n,  IioImtI    K.,   Whifr  Suljdiur  Springs.  W.   Va. 

pool.   Henrv  'l\.  Prrsidrnf.  Proridenre,  R.  /. 

Satford.  \V.   H..  Pfparftfirnf  of  Fisheries,  Brilefonte,  Pa. 

Sea^de.  (Jeor*re  A..   Wj/tlnrillr,    \'a. 

Smith.  Dr.   H.   M..  l.  S.  Burrau  nf  Fisheries.  Washington, 

n,  c. 

Smith.  Cajilain  James  A..  llaUinun'e,  Md. 

Surher.  Thaddeus.  Whitr  Sulphur  Springs,  W.  Va. 
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Talhott,  llonrv.  Interstate  Commerce  Comml<tsion,  ^yash'^ 

ington,  D.  C. 
Thompson,  James  F.,  Martinshurg,  W.  Va, 
Titcomb,  John  W.,  L\  S.  Bureau  of  Fisheries,  Washington, 

D.  C. 
Townst»nd,  C.  H.,  The  Aquarium,  New  York  City. 

Venn,  Harry  S.,  White  Sulphur  Springs,  W.  Ya. 

Whish,  John  D.,  Secretary  of  Forest,  Fish  and  Game  Com- 

missi^yn,  Albany,  X.  Y, 
Wliitaker,  Andrew  E.,  PhoenixviUe,  Pa. 
Willard,  C.  W.,  Treamrer,  Westerly,  R,  7. 
Worth,  S.  G.,  Beaufort,  X,  C, 

The  Treasurer  then  presented  liis  report  as  follows : 

To  the  American  Fisheries  Society  of  the  United  States  of  America. 

Gentlemen: — I  herewith  submit  my  annual  report  as  Treasurer 
from  July  21,  1904.  to  July  25.  1905: 

RECEIPTS. 

Life  membership  fees $  75.00 

Yearly   dues 389.20 

Special  printing  fund 50.00 

Sale  of  thirty-seven  reports '  18.50 

$532.70 

1904.  EXPENDITURES. 

July  26 — Balance  due  Treasurer $  46.50 

Aug.     3—1.000  blank  receipts 2.75 

Aug.  17 — 500  stamped  envelopes 10.70 

Aug.  20 — Otto  P.  Bahn.  use  of  stereopticon 5.00 

Oct.      3 — H.  D.  Goodwin,  stenographer 140.00 

1905. 

Jan.     5 — 500   stamped   envelopes 10.70 

Jan.    20— Post  Publishing  Co 311.95 

Jan.    20 — George  F.  Peabody,  Secretary,  postage,  etc.     73.83 

June  15 — Typewriting   letters 1.50 

July  15— Post  Publishing  Co 13.75 

July  15 — George  F.  Peabody,  Secretary,  postage,  etc.     21.64 
July  15 — The  J.  C.  Hall  Co.,  receipt  books 6.25 

$644.57 
July  25 — Balance   due  Treasurer $111.87 


Respectfully  submitted,  $644.57 

C.  W.  WILLARD,  Treasurer. 
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Motion  made,  seconded  and  unanimously  carried,  that  the 
report  be  referred  to  auditing  committee. 

President:  I  will  appoint  as  members  of  the  committee 
Mr.  Robert  K.  Robinson  and  Mr.  X.  R.  Buller. 

Treasurer :  In  addition  to  the  formal  report  which  I  have 
made,  I  desire  to  state  that  a  deficit  in  our  treasury  at  this 
time  was  not  unexpected  by  me,  for  the  reason  that  our  new 
rate  of  $2.00  per  year  will  not  go  into  effect  imtil  tlie  present 
year.  In  January  I  found  it  necessary  to  advance  to  the  so- 
ciety about  $250  to  meet  maturing  obligations.  This  shortage 
or  deficit  has  been  somewhat  reduced  by  several  life  member- 
ship fees  paid  since  that  time.  I  have  no  doubt  but  that  with 
the  annual  duos  now  raised  to  $2.00  we  shall  be  able  to  meet  all 
expenses  during  the  coming  year. 

The  follo\^nng  is  a  list  of  applicants  for  membership  in  the 
association,  made  since  the  last  meeting: 

Barbour,  Thomas,  Museum  of  Comparative  Zoolog}',  Cam- 
bridge, ^lass.     (Proposed  by  C.  H.  Townsond,  Director 
New  York  Aquarium.) 
Beaman,  D.   C,  Boston  Bld^r.,  Denver,   Col.      (By  G.  F. 

Peabodv. ) 
Beoson,  \V.    K.,  Fiix^  Arms,  Ammunition,  Fishing  Tackle, 

(With  Foster,  Stevens  &  Co.,  Grand  Rapids,  Mich.) 
Brewer,  K.  S.,  Owosso,  !Mi(li.     (By  Frank  X.  Clark.) 
Browcr,  J.  F.,  Torrisdale  Hatchery,  Holmesburg,  Pa.     (By 

\V.  K.  Mcehaii.) 
Buck,  William  ().,  Fast  Orhmd,  Me.     (By  G.  F.  Peabody.) 
Burner,  W.  (i.,  Durhin,  W.  A'a.     (By  F.  A.  Degler.) 
Butler.  H.  A.,  Mauch  Chunk,  Pa.     (By  W.  K.  Meehan.) 

dark,  ('.  ('.,  'MH\  F.  South  street.  South  Bend,  Ind.     (BvT 

Frank  \.  dark.) 
Cruiekshank.  .lames,  *ilT   (  eniral   Park.  West,  New  York- 

(Hy  .T.  W.  Titeomh. ) 
(^irrv,  W.  F.,  Freehuid,  Pa.     {\^y  W.  F.  Meehan.) 

De  Puy.  Henry  F..  t.^!M;  Wi^st  Fnd  avenue.  New  York.     (By 
J.  W.  Titeomh.) 
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Donahue,  L.  U.,  Ijeadville,  Col.,  TJ.  S.  Bureau  of  Fisheries. 

(Bv  A.  H.  Dinsmort*. ) 
Douglass,  W.  B.,  St.  Paul,  Minn.     (By  S.  F.  Fullerton.) 

Fassett,  H.  C,  U.   S.  Bureau  of  Fisheries,  Washington, 
D.  C.     (By  G.  F.  Peabody.) 

Gardener,  W.  E.,  HoUidaysburg,  Pa.     (By  W.  E.  Meehan.) 
Gibbs,  Charles,  East  Orland,  Me.     (By  G.  F.  Peabody.) 
Grindle,  C.  S.,  East  Orland,  Me.,  TJ.  S.  Bureau  of  Fisheries. 
(By  A.  H.  Dinsmore.) 

Haas,  William,  Corr}-,  Pa.     (By  W.  E.  Meehan.) 
Hall,  C.  E.,  Superintendent  Parkside  Hatchery,  Cresco,  Pa. 
(By  M.  G.  Sellers,  Secretary  Pennsylvania  Fish  Pro- 
tective Association,  420  Chestnut  street,  Philadelphia.) 
Helmer,  D.  S.,  Post  Allegheny,  Pa. 
Helmer,  E.  R.,  Post  Allegheny,  Pa. 

Hempshill,  T.  J.,  HoUidaysburg,  Pa.     (By  W.  E.  Meehan.) 
Henkel,  C.  D.,  Bureau  of  Fisheries,  Tupelo,  Miss.     (By  C. 

P.  Henkel.) 
Henry,  W.  S.,  Parkside,  Pa.     (By  W.  E.  Meehan.) 
Hines,  W.  B.,  White  Sulphur  Springs,  W.  Va. 
Irish,  Clifford  E.,  Lake  George,  X.  Y.    (By  G.  F.  Peabody.) 

Johnson,  0.  J.,  Glen  wood,  Minn.     (By  S.  F.  Fullerton.) 

Keeseeker,  A.  G.,  Fishery,  Tenn. 

Lamprey,  Judge  Uri  L.,  St.  Paul,  Minn.     (By  S.  F.  Ful- 
lerton.) 

McCook,   George  M.,  Ohio  Fish  and  Game   Commission, 

Steubenville,  0. 
Marchers,  George,  London,  0.     (By  Dr.  Greene.) 
Martin,  Timothy  J.,  Davis,  Collamore  &  Co.,  Fifth  avenue, 

Xew  York.     (By  E.  M.  Waterhouse.) 
Meeker,  D.  W.,  Moorehead,  Minn.     (By  S.  F.  Fullerton.) 
Miller,  Walter  H.,  U.  S.  Bureau  of  Fisheries,  Spearfish, 

S.  D.    (By  G.  F.  Peabody.) 

North,   Paul,   Cleveland,   Ohio. 

Orahood,  H.  M.,  1010  17th  street,  Denver,  Col.     (By  G. 
F.  Peabody.) 
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Palmer,  Stephen  S.,  Monticello,  X.  Y.  (By  E.  M.  Water- 
house.  ) 

Paxtoii,  Tlionias  B.,  Ohio  P'isli  and  Game  Commission, 
Cincinnati.  0. 

rtK)ples,  Hon.  Hiram,  New  Proviclenc'e,  Pa.  (By  H.  C. 
Demuth. ) 

Price,  Andrew,  Attorney-at-Law,  ^larlinton,  W.  Va.  (By 
Y.  A.  Degler.) 

Rankin,  J.  H.,  Ohio  Fish  and  Game  Commission,  South 
Chadeston,  0. 

Safford,  W.  H.,  Department  of  Fisheries,  Harrisburg,  Pa. 

(Bv  W.  E.  Meehan.) 
Smith,  H.  G.,  Minneapolis,  Minn.     (By  S.  F.  Fullerton.) 
Snyder,  J.  P.,  1'.  S.  Bureau  of  Fisheries,  Speariish,  S.  D. 

(By  G.  F.  Peabrnly.) 
Stevenson,  Charles  H.,  Bureau  of  Fisheries,  Washington, 

D.  V. 

Tankerslay,  A.  S.,  Bureau  of  Fisheries,  Tupelo,  Miss.     (By 

C.  P.*  Ilenkel.) 
Taylor,  Kolx^rt  I\ir])y,  (>(>  Leonard  street,  Xew  York.     (By 

K.  M.  Waterliouse.) 
Thomi)s(>n,  George  B.,  Davis,  \V.  A'a.     (By  Mr.  Robinson.) 
Tliompson,  James  F.,   Mariinshurtr,  W.   Vn.      (By   E.   M. 

Waterliouse. 

Woltrrs,  (Miarles  W.,  Sr.,  Philadcl])hia,  Pa.  (By  W.  E. 
Merhan. ) 

Motion  made,  seconded  and  unanimously  carried  that  the* 
rules  Ik*  suspended  and  that  ilie  seen^tary  cast  the  ballot  of  tha 
ass(H'iation  elect iuL^  the  t'orcgoin;;  applicaiits. 

( So  done. ) 

'i'h(»  names  of  the  UKMubers  who  hav(»  died  since  the  las't 
m(»etin<r  were  then  read,  and  referred  to  the  connnittet*  on  reso^ 
lutions. 

pH'sidrnt  :     I  will  a])j)oint  the  followin.ir  committws: 
Commit ttM'  nn  resolnticnis :     Mr.  \V.  K.  Mt'^'han,  of  Pennsvl^ 

vania,  chairman,  Mr.  Seymour  Bower  of  ^lichigan,  Mr.  Chark*^ 

II.  Townsend,  of   New    York. 
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Auditing  Committee:  Mr.  Rolx^rt  K.  Eobinson,  chairman, 
Mr.  X.  B.  Buller. 

Committee  on  nominations:  Mr.  J.  J.  Hogan  of  Wiscon- 
sin, chairman,  Mr.  John  D.  Whish  of  New  York,  Mr.  William 
P.  Morton  of  Bhode  Island,  Mr.  S.  F.  Fullerton  of  Minnesota, 
Mr.  Frank  X.  Clark  of  Michigan. 

Committee  on  location:  ^fr.  Paul  Xorth  of  Ohio,  Mr. 
Charles  F.  Brook  of  Maryland,  Mr.  John  W.  Titcomb  of  Ver- 
mont 

Mr.  Frank  X.  Clark:  I  move  that  Article  II  of  the  con- 
stitution be  amended  by  striking  out  the  words  "An>  person 
shall,  upon  a  two-thirds  vote,  and  the  ])aynient  of  $15.00,  k'come 
a  life  member  of  this  society,  and  shall  thereafter  be  exempt 
from  all  annual  dues,'' 

And  substituting  in  lieu  thereof  the  following: 

"Any  person  shall,  upon  a  two- thirds  vote,  and  th(»  payment 
of  twentv-five  dollars,  become  a  life  member  of  this  societv,  and 
shall  thereafter  be  exempt  from  all  annual  dues." 

Motion  made  and  seconded  that  the  amendment  be  adopted. 

President:  I  am  not  going  to  make  any  addn»ss,  because 
I  think  we  have  business  of  a  great  deal  more  importance  than 
any  word  I  could  say  to  you. 

An  adjournment  was  then  had  to  the  same  day  and  place, 
Tuesday,  July  25th,  1905,  2 :30  p.  m. 

AFTERXOOX    SESSION. 

Same  day  and  place,  3  p.  m.  Meeting  called  to  order  by  the 
President. 

President:     I  will  call  for  the  report  of  the  secrc^tary. 

Secretary  Peabody :  The  secretary's  report  for  the  past  year 
is  embodied  in  the  published  proceedings,  and  needs  no  further 
addition. 

Mr.  Clark:  I  move  that  the  secretary's  report  be  received 
and  adopted,  and  also  that  the  secretary  be  thanked  for  getting 
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Out  such  an  excellent  report  of  our  proceedings.    I  think  it  is 
one  of  the  most  valuable  we  have  ever  had. 
Motion  seconded  and  unanimously  carried. 

President:  There  is  an  old  committee  appointed  some 
years  ago  to  designate  the  different  sizes  of  fish,  which  committee 
was  to  report  at  this  meeting.  Mr.  Clark  was  chairman  of  that 
committee  and  I  will  call  upon  him  for  a  report. 

Mr.  Clark :  I  believe  that  I  was  appointed  on  a  committee 
consisting  of  ^Ir.  Seymour  Bower,  Mr.  Ravanel  and  myself,  to 
consider  the  advisability  of  agreeing  on  a  suitable  nomenclature 
for  bass  of  various  sizes.  The  question  has  been  up  before  the 
committee  by  correspondence  since  that  time.  There  are  but  two 
members  present  but  I  desire  to  say  that  as  yet  we  have  not 
been  able  to  come  to  any  agreement  on  this  subject. 

I  think  the  best  solution  of  the  matter  is  this:  to  call  the 
young  bass  fry  until  the  sac  is  absorbed.  After  that  time  until 
they  are  30  days  old  call  them  number  l^s.  From  30  to  60 
days  number  2*s,  after  that  time  number  3's.  I  think  Mr.  Bow- 
er's idea  is  a  reversal  of  that  plan.  He  would  call  the  young 
bass  number  3's,  the  middle  class,  or  those  30  days  old,  or  over, 
number  2's  and  GO  days  or  over  number  I's.  From  that  time 
on  they  are  yearlings. 

^Ir.  Eavam^l  wishes  thorn  called  ninnhor  I's  after  they  are 
30  days  old,  number  2's  after  they  are  GO  days  old,  and  num- 
ber 3'8  after  thev  are  90  days  old.  Now  that  is  as  near  as  the 
committee  could  get  together  at  th(»  present  time.  I  think  for 
Uie  purpose  of  an  eaijy  way  to  get  at  it  in  distributing  fish, 
the  best  way  is  to  adopt  the  classification  of  number  I's,  2'8  and 
3's,  for  30,  GO  and  90  day  fish  respectively.  That  is  my  idea. 
This  idea  of  calling  them  fry,  haby  fingr^rling  and  fingerlings, 
is  confusing.  You  cannot  tell  anytliing  about  them.  I  have  up 
in  my  room  small  mouth  bass  that  are  not  to  exceed  an  inch 
long  which  are  oG  days  old.  I  have  some  there  also  that  are  3^4 
inches  long  that  are  5G  days  old.  They  would  he  called,  under  the 
old  nomenclature,  baby  lingerlings  and  lingerlings.  I  should 
like  to  hear  from  the  others  on  tliis  suhj<'et.  .Mayhe  Mr.  Bower 
has  something  to  say. 

Mr.  Sevmour  Bower:    I  thought  ^Ir.  C'lark  and  I  were  go- 
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ing  to  get  together  before  this  report  was  made.  We  had  talked 
it  over  a  little,  and  then*  are  some  good  reasons  why  the  classi- 
fication as  he  has  given  it  to  you,  is  all  right,  and  there  are 
some  objections  to  it.  Bass  of  the  same  age  vary  so  in  size  that 
it  seems  to  me  that  it  is  better  to  classify  them  according  to 
size  rather  than  age.  A  late  hatched  30  day  fish,  where  the  water 
\&  wann,  may  be  twice  as  large  as  one  hatched  early  and  a  good 
deal  older  under  different  temjwrature  and  food  conditions.  It 
is  a  rather  confusing  matter,  and  1  would  like  to  hear  from  the 
other  members  of  the  society  on  tliis  point. 

President:  This  is  a  matter  that  ought  to  be  settled.  Of 
course  we  are  all  interested  when  we  are  asking  the  government 
for  fish  to  know  what  to  order,  and  what  we  may  expect  to  get, 
and  if  we  could  settle  the  question  here  and  get  it  into  our 
minutes,  we  would  be  all  right  on  that  question,  and  I  would 
like  to  hear  from  Mr.  Titcomb  on  that  point.  He  is  in  direct 
communication  with  the  supply  department,  and  perhaps  could 
suggest  some  standard. 

Mr.  Titcomb:     We  distribute  from  the  Bureau  of  Fisheries 
fry,  fingerlings,  and  yearlings,  so-called.     We  have  never  used 
the  term  baby  fingerlings,  and  when  we  speak  of  a  fingerling 
it  mav  be  a  fish  three  months  old,  or  it  mav  be  six  months  old. 
Of  course  there  is  a  great  variation  in  sizi^  of  different  species 
of  the  same  age;  and  fingerling  bass  would  l)e  very  much  smaller 
than    fingerling    trout,    jK^rhaps.     The    fish    have    beiMi    desig- 
nated as  yearlings  after  they  are  six  months  old,  you  might  say, 
although  they  are  not  nearly  a  year  old,  and  that  term  has  Ixvn 
applied  quite  as  much  to  size  as  to  actual  age. 

Xow,  so  far  as  1  understand  the  question,  it  is  not  what 
^e  applicant  is  going  to  get.  We  do  not  tell  them  whether  we 
oare  going  to  give  them  fry  or  baby-fingerlings  or  yearlings. 
^e  have  to  be  guided  in  that  by  the  convenience  of  the  bun»au 
in  making  the  distributions.  We  can  distribute  to  some  states 
in  the  spring  of  the  year,  and  to  others  early  in  the  fall;  and 
*so  some  are  more  fortunate  than  others.  In  some  places  we 
^znake  two  distributions.  But  it  occurred  to  me  that  if  we  could 
designate  fish  as  fry,  and  then  afterwards  as  number  1,  2,  3 
«ind  4,  etc.,  for  the  number  of  months  they  have  been  fed  after 
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that  time,  it  would  lot  one  know  what  is  being  planted,  so 
far  as  the  fish  eiiltiirist  is  interested  in  it.  The  outsider  does 
not  know  much  about  it  anvwav,  and  so  far  as  the  bureau  is 
concerned  we  keep  a  sample  lot  of  fish  distributed  by  each  sta- 
tion; that  is,  when  these  fish  are  distributed,  a  sample  lot  of 
them  is  sent  to  Washington,  and  one  can  see  in  Wash- 
ington the  size  of  the  fish  distributed  from  the  various  stations 
of  the  bureau  at  various  ])eriods  of  the  year.  You  could  thus 
tell,  under  the  new  designaticm,  just  what  number  1  or 
number  2  means,  if  the  nomenclature  should  be  adopted. 

I  cannot  see  a  much  dearer  way  to  designate  fish  than  by 
numbers.  It  is  not  necessary  to  make  the  reports  by  numbers 
and  get  it  down  as  fine  as  that.  You  might  have  afterwards  a 
general  tabulation  as  fry,  fingerlings  and  yearlings.  As  far  as 
the  public  is  concerned,  that  is  enough.  But  when  we  are  talk- 
ing fish  culture  in  these  meetings  we  want  to  know  the  age 
rather  than  the  size. 

President:  This  committee  has  not  come  to  anv  conclu- 
sion,  and  if  there  is  no  objection  we  will  give  them  further 
time.  Perhaps  they  may  <^i'\  on  some  basis  on  which  they  can 
report  at  another  meeting. 

We  will  listen  to  the  report  of  the  executive  committee, 
Mr.  Meehan  chairman. 

Mr.  ^leehan :  There  was  onlv  one  matter  that  came  before 
the  executive  connnitttt*  during  the  year,  and  that  was  in  the 
case  of  Dr.  Smith,  who  having  to  make  a  trip  to  Europe  sug- 
gested to  tlic  committee  that  he  he  made  a  representative  of  the 
American  Fisheries  Societv  to  the  International  societv,  and 
an  effort  W  made  to  have  the  societv  ukh'I  in  the  Unit(M.l  States 
the  following  year.  I  ])]aeed  myself  in  communication  with  the 
president  of  the  soiiety  at  once,  and  the  necessary  papers  were 
sent  to  Dr.  Smith.  Vnfortunatelv  he  <lid  not  receive  them  un- 
til  it  was  too  late,  altliough  tliere  was  no  delay  in  complying 
with  his  re(}uest,  hut  I  think  probably,  unless  I  am  mistaken, 
1h*  had  to  move  faster  than  Ih'  anticipated  in  the  beginning. 
That  is  all  that  came  before  tlie  committee  during  the  year. 

President:  Did  it  put  you  undrr  any  end)arrassment,  not 
having  your   j)ap('rs? 
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Dr.  Smith:  I  should  have  been  glad  to  serve  as  represen- 
tative of  the  American  Fisheries  Society  at  the  International 
Fisheries  Congress,  but  as  I  was  not  provided  with  any  official 
papers  I  could  not  so  serve.  The  papers  appear  to  have  been 
sent  to  me  in  due  time,  but  failed  to  reach  me  until  three  weeks 
after  the  congress  had  adjourned. 

Secretary:  I  suggest  that  inasmuch  as  Dr.  Smith  was 
really  the  representative  of  the  society,  that  he  give  us  a  brief 
account  of  the  proceedings. 

Dr.  Smith :  I  would  prefer  to  leave  the  matter  until  to- 
morrow when  I  will  have  something  to  say  on  the  subject. 

Dr.  Smith  then  read  a  paper  by  Mr.  Henry  O'Malley,  of 
Baker,  Washington,  on  the  subject  of  "Salt  Solution  as  an  Aid 
to  Fish  Culture." 

Mr.  John  W.  Titcomb  then  read  a  paper  on  "Progress  and 
Experiments  in  Fish  Culture  in  the  Bureau  of  Fisheries  During 
the  Fiscal  year  of  1905.^' 

Mr.  Charies  G.  Atkins,  of  East  Oriand,  Maine,  then  read  a 
paper  on  the  subject  of  the  "Eariy  Feeding  of  Salmonoid  Fry." 

A  discussion  was  had  in  regard  to  the  age  to  which  brook 
"trout  lived. 

Mr.  John  D.  Whish  of  Albany,  New  York,  then  read  a 
j)aper  on  the  subject  of  "The  Passing  of  the  Xative  Brook 
Trout." 

Meeting  adjourned  until  8:30  p.  m.  same  day,  July  2oth, 
11905,  and  place. 

EVENING   SESSION. 

Same  day  and  place,  8 :30  p.  ni.  ^Meeting  called  to  order  by 
the  President. 

President:  Two  years  ago  Mr.  Titcomb  visited  Argentina, 
^nd  last  year  at  Atlantic  City  gave  us  an  account  of  his  ex- 
J)lorations,  but  without  the  use  of  a  stereopticon.  Tonight 
lie  will  give  us  some  descriptive  stereopticon  illustrations  of  his 
tirip,  with  comments. 
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^Ir.  John  W.  Titeomb  cleliveriMl  a  lecture  with  stereopticon 
ilhistrations  on  the  Bubjcet  of  "Reminiscences  of  a  Trip  to  South 
America/' 

Dr.  Barton  \V.  Evermann  exhibited  slides  illustrating  the 
Golden  Trout  of  Volcano  Creek. 

Adjourned  until  July  2Gth,  1905,  10  a.  m.,  at  the  WTiite 
Sulphur  Springs  Hatcher}-. 


Wednesday,  July  26, 

White  Sulphur  Springs  Hatchery,  July  26th,  1905,  10  a.m. 
fleeting  called  to  order  by  the  President. 

Various  apparatus,  consisting  of  fish  culture  appliances, 
were  exhibited  and  described. 

President :  Gentlemen  of  the  American  Fisheries  Societv, 
it  affords  me  a  great  deal  of  pleasure  to  inform  you  that  Gov. 
Dawson  of  this  state  is  present  with  us  at  this  time.  I  am  sure 
we  will  all  a])])rei*iate  his  i)resence  as  a  very  marked  courtesy  to 
us,  and  we  shall  all  rem(»mb(T  it.  it  is  something  that  we  have 
not  had  before  in  iiuiiiy  of  our  meetings,  although  1  think  we  did 
give  you  the  (iovernor  in  Hbode  Island.  We  try  to  do  things 
there  as  well  as  we  ea]i.     ((ireat  applause.) 

Hon.  William  M.  ().  Dawson,  (JovcTUor  of  West  Virginia: 
Mr.  President,  Ladies  and  (Gentlemen,  some  time  ago  I  had  a 
letter  from  our  ecunmissioner,  Mr.  Bowers,  whom  1  have  no 
doubt  you  all  appreciate  as  we  appixn-iate  him  in  West  Virginia. 
H(»  is  one  of  our  own  |)roduetions  and  you  will  see  from  his 
size  and  otherwise  that  we  are  not  ashamed  of  him.  (Laughter.) 
You  know  bis  re|)Utatioii  as  a  lisb  eonunissioner,  yon  know 
wbat  be  has  done  for  that  braneb  of  the  service,  and  he  has 
l>b'ased  the  |)resi(b'nt  and  ])b*as<Hl  us,  wbicb  is  mori'  important 
1o  us  than  ])leasing  the  ])resident.  l)Ut  not  quite  so  important 
to  him  as  jjleasing  the  j)resi(lent  ;  and  1  am  sure  be  has  ])leas(Ml 
all  you  ^nMitlemen.  wbo  give  your  tiuie,  and  many  of  your  iiieans, 
gratuitously,  to  this  important  busitiess. 

1  say  1  bacl  a  letter  from  him  some  time  ago  telling  me 
of  tbis  meeting:  that  you  bad  bonorecl  W«'st   X'irginia  with  bav- 
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ing  your  annual  t^t^sHion  hon*  at  this  beautiful  s|K)t,  the  old 
"White  Sulphur,"  and  asking  ine  to  eonie  and  mn*  you.  I  prom- 
ised I  would,  but  when  the  time  cann*  it  was  almost  impossible 
for  me  to  be  present ;  but  inasnmch  as  you  gentlemi^n  had  t*ome 
to  our  state,  I  wantinl  to  nu»et  and  sav  to  vou  that  in  U^half  of 
our  people  we  are  very  glad  to  have  you  with  us;  and  we  give  you 
tlie  warmest  sort  of  southern  welcome. 

We  are  not  only  glad  to  have  you  with  us  at  this  time, 
but  we  hope  that  your  session  here  will  Ik»  so  plwisant  that  you 
will  eome  back  and  see  us  again  in  the  future. 

Xow   I  do  not  know  verv  much  alxnit   the  fish  business. 

• 

All  of  you  individually  and  collectively  know  a  gn»at  deal  more 
about  that  than  I  do,  and  hence  1  will  not  undertake  to  lecture 
you  about  something  that  you  know  more  al)out  than  I  do. 
That  would  be  presumption  on  my  part.  But  I  understand, 
gentlemen,  that  this  is  a  very  im}K)rtant  industry.  J  don't 
know;  I  have  not  the  statistics  here  to  show  what  it  is  worth 
to  us  in  dollars  and  cents:  but  it  is  worth  something  to  us  in 
other  ways  l)eside  the  mere  intrinsic  worth.  Xow  West  Virginia 
used  to  be  quite  a  little  state — not  Ixn-ause  I  am  (Jovcrnor;  it 
became  a  great  state  lK»fore  1  was  (lovernor,  and  1  hope  it  will 
be  a  grt»ater  one  when  I  (juit  being  (iovernor.  That  is  my  am- 
bition. But  West  Virginia  is  not  a  small  state  in  territory. 
I  say  to  my  friend  in  Khmle  Island,  that  it  is  somewhat  largi'r 
than  even  Rhode  Island.  (Laughter.)  It  is  not  quite  as  large 
as  Wisconsin  in  territory,  but  states  like*  men,  are  not  judged 
from  their  size.  I  do  not  siiv  this  in  detriment  to  mv  friend, 
the  commissioner.     (  Laughter. ) 

Mr.  Bowers:  You  have  no  i)usincss  to  look  at  me  when  you 
sav  that. 

(lov.   Dawson :      Xor  to   mv   friend,   the  lion.   Charles    F. 

• 

Teeter,  whom  we  an*  glad  to  have  with  us  today,  but  1  say  that 
in  defense*  of  myself.  St»lf-pn»servation  is  the  first  law  of  na- 
ture. Wc»st  Virginia  is  to  Ik»  judged  first  by  the  ukmi  produced, 
like  our  fish  commissioner,  and  our  senators  and  congn»ssnu*n, 
and  then  it  is  to  Ik»  judged  by  the  material  things  it  ])roduces. 
Fniteil  States  could  not  get  along  well  without  West  Virginia. 
Take  West  Virginia  out  of  existence  in  the  union  and  you  would 
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have  a  great  deal  less  coal,  a  great  deal  less  timber,  and  a  great 
deal  less  poultry,  and  a  great  deal  less  of  a  great  many  necessary 
things.  We  are  in  the  habit  of  saying  this,  and  we  believe  it  to 
be  true.  Now  it  mav  not  strike  von,  because  vou  have  not  in- 
vest iga ted  it,  but  you  will  take  the  word  of  us  who  have  investi- 
gated it,  that  we  think  West  Virginia  is  the  richest  state  in  the 
union.  Of  course  it  is  just  on  the  eve  of  its  development;  and 
if  any  of  you  gentlemen  are  thinking  of  changing  your  location, 
I  do  not  know  of  a  lx»tter  place  in  the  world  to  settle  than  in 
West  Virginia,  and  we  will  be  glad  to  have  you. 

Now,  as  I  said,  I  iust  came  here  to  sav  a  few  words  to  vou, 
to  welcome  you,  and  to  t(»ll  you  how  glad  we  are  to  have  you 
with  us,  to  wisli  you  a  good  time  and  to  hope  that  you  will  come 
back  and  see  us  again  as  soon  as  you  can. 

I  thank  you  gentlemen. 

(Great  apphius<».) 

Dr.  \\,  ^1.  Smith  tlien  n»ad  a  paper  written  by  Mr.  George 
K.  AUen  of  Porthind,  Oregon,  on  the  subject  of  "Xotes  on  the 
Feeding  of  Pan^nt  Trout  with  K(»ference  to  Virility  of  Eggs 
Pnxhiccd."*' 

Mr.  Henry  Talhott  of  Washington,  D.  (\,  then  read  a  paper 
on  the  sul»jt*ct  of  "Potomac  Bass." 

Mr.  Ore^^on  Milton  Dennis,  Sccrctarv  and  (^ounsel,  Marv- 
hind  State  (Jamc  and  Fish  Protection  Ass(Kiation  and  Assistant 
State  Game  Warden  of  Baltimore,  Maryland,  then  read  a  paper 
on  "Fish   Protection." 

l^n^ideiit  :  In  our  opening  exercises  yesterday  in  calling 
for  reports  of  coniniittees,  Mr.  Atkins  was  not  ])r(^ent  and  I  did 
not  call  for  the  re]»ort  (»f  the  coniniittee  oii  foreign  relations.  It 
is  a  very  ini])ortanl  connnittee  and  I  will  call  for  a  re])ort  from 
him. 

Mr.  Atkins:  TIk'  connnittee  ^^^  Fon-ign  Pehitions  beg  to 
say  that  during  the  year  they  ha\e  nu-t  with  s(nn«'  imjx'diments 
ancl  (•aus4'>  for  delay  in  the  work  that  was  laid  out  for  them;  so 
thai  at  the  end  of  the  year  they  TnhI  tlH']ii>rl\r<  unable  to  }>re- 
>ent  the  sort  of  re|»nrt  which  they  ihink  would  meet  the  n»solu- 
tion  authorizin;:  their  a|)p(untni«']it,  an<l  tln-n-fore  they  beg  the 
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pardon  of  the  society  for  not  bringing  forward  a  report  at  this 
time,  and  ask  to  be  allowed  to  bring  one  forward  at  the  next 
meeting. 

(Committee  continued.) 

Dr.  Smith  then  read  a  paper  by  Dr.  James  Ilenshall  of 
Bozeman,  Montana,  on  the  "Protection  of  Fish  in  Inland 
Waters." 

Adjourned  to  2:30  p.  m.  same  day,  Wednesday,  July  26, 
1905,  at  the  White  Sulphur  Springs. 

AFTERNOON    SESSION. 

Wednesday,  July  26th,  1905,  3  p.  m.,  convention  called  to 
order  at  the  hotel  by  the  president. 

Dr.  Barton  W.  Evermann,  of  Washington,  I).  C,  then  spoke 
on  the  subject  of  the  "Golden  Trout  of  Volcano  Cn.»ek." 

President:  We  have  a  report  from  one  of  tlie  committees 
now  ready,  the  committee  on  nominations,  and  I  will  ask  the 
secretary  to  road  it. 

The  secretary  read  the  report  of  the  committei^  on  nomina- 
tions as  follows : 

Mr.  President,  your  committee  on  nomination  do  most  re- 
spectfully submit  the  following  report: 

OFFICERS,  1905. 

President,  C.  D.  Joslyn,  Detroit,  Mich. 
Vice  President,  H.  M.  Smith,  Washington,  D.  C. 
Recording  Secretary,  George  F.  Peabody,  Applelon,  Wis. 
Corresponding  Secretary,  Charles  G.  xVtkins,  East  Orland, 
aine. 

Treasurer,  C.  W.  Willard,  Westerly,  Khode  Island. 

EXECTTIVE  COMMITTEE. 

Hon.  W.  E.  Meehan,  Chairman,  Harrisburg,  Pa. 
John  D.  Whish,  Albany,  X.  Y. 
E.  Hart  Geer,  lladlvme.  Conn. 
T.  A.  Henshall,  Bozeman,  Mont. 
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Paul  North,  Cleveland,  0. 

J.  J.  Stranahan,  Bullochville,  (ia. 

S.  F.  Fiillerton,  St.  Paul,  Minn. 

Report  of  Committee  on  Nomination. 

J.  J.  HOGAN, 

Chairman  of  Committee. 

^lotion  made,  seeond<»d  and  unanimously  carried,  that  the 
rul(»s  be  suspendecl,  that  the  report  be  adoptc(] ;  and  that  the 
secretary  lie  instructed  to  cast  the  vote  of  the  society  for  the  can- 
didates. 

(So  done.)      (Applause.) 

President  (to  Mr.  Joslvn)  :  T  will  say  briefly  on  lx*half 
of  the  society,  but  more  on  niv  own  ])elialf,  that  1  think  tlu* 
so<:*iety  is  to  be  confrratuhited  on  your  election  to  this  honorable 
]K)sition.  To  l)e  elected  to  pn\side  over  a  body  of  scientific  men, 
and  men  of  wisdom  and  ex])erience,  is  a  ^reat  honor.  I  only 
rep'ct  that  the  rules  of  this  body  do  not  allow  me  to  put  you  in 
this  chair  at  this  time;  but  I  think  ^Ir.  Clark  and  others  have 
held  till*  (liair  until  the  cud  of  tlie  st^ssion,  so  until  a  year  from 
now  you  will  have  to  be  c-onsidcriMJ  president-elect. 

^Ir.  Joslyn:  Mr.  President.  I  fully  a])preciate  all  that  you 
say  alxuit  tlie  di^niity  and  honor  of  the  position  which  you  now 
hohl.  and  which  we  are  all  ])leaH'd  to  have  you  hold  until  the 
end  (d'  thi>  niectinjr. 

Last  y«'ar  thi>  s(Kiety  did  ine  what  I  eon>i(lered  then,  and 
so  told  it.  tin*  hi;::h  honor  (d*  elec-tin;:'  nie  \  iei'-])resid(»nt.  I  be- 
lieve I  told  you  then  that  1  appreciated  the  character  of  the  work 
of  thi>  ImmIv,  and  1  certainly  a]>|)reciat«'  it  mon*  as  I  hav<'  looked 
into  it  furth«'r.  It  will  he  my  «'ndeavor.  so  lon»r  as  I  am  pn»si- 
dent,  to  <lo  nnthinLT  of  which  any  one  (d'  you  shall  ever  have  the 
ri;zht  to  inniplain.  It  will  In-  my  aim  to  do  evcrytbin<;  I  can  to 
further  th<'  \u'^\  interests  of  the  society  in  every  way  that  1  know 
bow. 

'rhi>  i>  not  the  t'm<'  to  make  a  sj»eech,  Mr.  Pri'sident,  but 
sinci'  I  am  on  my  f<*i't  I  take  this  occasion  once  for  all  to  thank 
von  most  sincerely  and  <arnestlv  for  the  hi-di  honor  which  vou 
hav<*  conferred   u|»on   me. 

((ireat   applauM'. ) 
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President ;  Following  the  precedent  of  last  year  we  should 
like  to  hear  from  Dr.  Smith,  vice-president  elect. 

Dr.  Smith :  The  best  thing  I  can  say  is,  "Me  too."  Presi- 
dent JosUti  has  said  everything  that  I  have  to  say,  ^nd  I  bespeak 
for  him  the  cordial  support  of  the  society.  I  thank  you  very 
much  indeed  for  the  honor  you  have  conferred  upon  me. 

(Applause.) 

President:  We  will  now  resume  the  regular  order  of  busi- 
ness. Dr.  A.  D.  Mead  of  Providence,  Rhode  Island,  has  pre- 
pared a  paper  on  "Experimental  Work  of  the  Rhode  Island  Com- 
missioners of  Inland  Fisheries."  But  he  has  gone  to  Europe  and 
Dr.  Gorham  has  kindly,  at  our  solicitation,  volunteered  to  come 
on  here  and  read  the  paper.  I  will  say  that  Dr.  Gorham  has 
taken  the  place  of  Dr.  Mead,  and  is  in  full  charge  of  our  Marine 
Ijal)oratory  during  Dr.  Mead's  absence. 

Dr.  Gorham  then  read  the  paper  referred  to. 

Mr.  Frank  X.  Clark  of  Xorthville,  Michigan,  then  read  n 
paper  on  "Notes  on  Small  Mouth  Bass  Culture  at  the  Xorth- 
ville Station." 

Pri»sident:  In  n.»gard  to  the  question  of  the  grading  or 
classification  of  fish,  I  do  not  know  but  that  it  would  be  well  to 
add  to  the  committc^e  that  has  that  in  cliarge. 

Mr.  Clark:  I  w'ould  like  to  move  that  tliis  committee  be 
discharged  and  a  new  committt»t»  ai)])ointed,  because  the  three 
present  members  will  never  agree. 

Motion  seconded. 

Mr.  Sevmour  Bower:  1  think  that  motion  should  be  car- 
ried  unanimouslv,  and  in  order  to  ])e  relieved  from  dutv  on  that 
conunittee,  I  will  make  a  motion  that  we  adopt  as  a  standard 
for  bass,  to  call  them  fry,  after  %  of  an  inch  in  length ;  %  to 
11/^  inches,  call  them  No.  1 ;  IVo  to  SU*.  No.  2:  2i/o  to  3,  No.  3, 
and  beyond  that  fingerling  bass. 

President:  Then*  is  a  motion  ])reviou.s  to  this  that  the  com- 
mittee be  discharged.  The  motion  was  projK^rly  seconded  and 
the  question  is  before  you. 
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Dr.  Smith :  It  seems  to  me  it  would  be  unfortunate  for  the 
society  to  lose  the  benefit  of  all  the  talk  and  time  this  committee 
has  put  on  this  subject.  Would  it  not  be  a  good  idea  to  simply 
enlarge  the  committee  by  the  injection  of  some  new  blood,  and 
insist  on  a  report  at  the  next  year's  meeting? 

Mr.  Titcomb:  I  second  Dr.  Smith's  motion,  which  is  that 
two  more  members  be  added  to  tliis  committee  and  this  whole 
question  be  referred  again  to  the  committee. 

Motion  to  discharge  the  committee  was  lost. 

Dr.  Smith :    1  move  that  tlie  present  committee  be  increased 
to  five,  and  that  they  report  at  the  next  annual  meeting. 
Motion  seconded. 
Amendment  made  that  the  committee  report  tomorrow. 

Dr.  Smith:  This  matter  will  have  to  be  decided  on  arbi- 
trary lines,  and  it  dot^s  not  seem  worth  while  to  defer  this  settle- 
ment indefinitely,  so  it  may  perhaps  he  exi)edient  for  the  com- 
mittee to  meet  and  rejmrt  before  we  adjourn,  and  I  accept  the 
amendment. 

Dr.  Smith:  I  will  change  my  motion  j^o  that  it  will  read  as 
follows:  r  move  that  the  present  conunittee  Ik*  increas<'d  by  add- 
ing four  ni'W  rneinhcrs,  and  that  they  report  tomorrow. 

Motion   seconded   and   unanimously  carried. 

President :  I  will  a<ld  to  that  coniniittee  Messrs.  Xorth, 
Smith,  Meehan  and  Whish. 

Mr.  Clark:  The  chairman  of  that  committee  will  call  a 
meetin*:  of  that  <'oniniittee  ri;rht  after  tlie  conclusion  of  this 
meeting  and  decide  what  w(»  will  do. 

A  resolution  regarding  the  destruction  of  lish  was  then  read 
and  referred  to  the  committee  on  resolutions. 

President  :  'I'he  ])rogranune  this  evening  will  he  a  five  min- 
utes talk  hy  Dr.  Smith  of  the  I'nitcd  States  Bureau  of  Fisheries 
on  his  "Ohservations  of  the  Fisheri<'s  Coiigress  at  \'ienna,"  and 
an  illustrated  lecture  hv  Mr.  A.  H.  Dinsniore.  on  the  **Yellow- 
stone  Park." 

A  recess  wa>  here  taken  till  S  ::>()  ]).  ni..  same  <lay  and  place. 
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EVENING   SESSION. 

Same  day  and  place,  8 :30  j).  ni.  ^fei^ting  called  to  order  bv 
the  president. 

Mr.  A.  H.  Dinsmore  of  T^»adville,  (.'olorado,  pive  a  Iwtiire 
on  *'The  National  Park — the  Great  National  Fishing  Hesort," 
illustrated  bv  lantern  slidi^s. 

A  recess  was  taken  until  the  next  day,  same  place,  10  a.  m. 


Thursday,   July  Jl, 

Same  place,  July  2T,  1JK)5,  H  a.  m.  Meeting  calk»<l  to 
order  by  the  president. 

Mr.  Clark  calle<l  up  the  discussion  of  Dr.  llenshairs  paj)er. 

Motion  made,  w»conded  and  unanimusly  carried,  that  the 
matter  of  the  destruction  of  fish  by  irrigation,  brought  up  by 
the  paper  presented  by  Dr.  Ilenshall,  hi*  referred  to  the  com- 
mittee on  resolutions. 

Report  of  special  committee  on  grading  of  fishes  was  pre- 
sented bv  Mr.  Clark  as  follows: 

To  the  American  Fisheries  Society, 

Gentlemen : — Your  committee*  appointc»d  to  arrange,  if  pos- 
sible, a  satisfactory  system  for  designating  the  various  fishes 
propagated  and  distributed  by  the  hatcheries  of  the  several  states 
«md  the  United  States,  has  unanimously  agn^ed  upon  a  report. 
It  was  readily  apparent  to  the  committet^  that  any  system  to 
\)e  generally  accepted,  must  combine  accuracy  and  simplicity; 
ixnust  retain  the  terms  familiar  to  the  ])ublic,  and  must  show 
'to  the  fish  culturist  not  only  the  age  but  the  size  of  the  fish. 
-After  a  careful  and  thorough  discussion  of  the  propositions  ad- 
vanced, it  has  been  decided  to  recommend  the  following  terms 
to  be  usefl  in  describing  all  fish: 

Fry — A  fish  up  to  the  time  the  sac  is  absorbed  and  fetnling 
begins. 

Advanced  fry — A  fish  from  the  end  of  the  fry  })eriod  until 
it  has  reached  the  length  of  one  inch. 

Fingerlings — Fish  between  the  length  of  an  inch  and  the 
yearling  stage.    The  various  sizes  to  l)e  designated  as  follows: 
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Fingerling  1 — A  fish  from  one  inch  in  length  up  to  two 
inches. 

Fingerling  2 — A  fish  from  two  inches  in  length  up  to  three 
inches,  etc. 

Yearlings — Fish  that  are  one  year  old  but  less  than  two 
years  old,  counting  from  the  date  of  hatching,  and  which  may 
also  be  designated  as  ''Yearlings  1,  2,  3,  etc.,"  according  to 
length.  Hespe£*t fully  submitted, 

CLAKK,  SMITH, 

BOWER,  MEEHAX, 

NORTH,  WHISH, 

Committet*. 

Motion  made,  stnonded  and  unanimously  carriwl  that  the 
report  of  the  committei*  be  received  and  that  the  n^commenda- 
tions  of  the  committee  U»  adopted. 

President :  The  report  of  the  committee  on  resolutions  will 
now  be  received. 

Chairman  Met^han  then  j)resented  the  following  n?solution; 

Whcrras,  Death  was  iinnsiially  busy  the  ])ast  year  among 
memlHTs  of  tlic  Anu'rican  Fislicries  Societv,  six  associates  hav- 
ing  Ih'cu  stricken  by  Iris  eliill  liand,  and 

Wliereas,  It  is  deenuMl  fitting  to  make  a  minute  of  tribute 
to  each  striekt'ii  member,  tlie  voW  of  wliieli  is: 

Dr.  .1.  ('.  Parker,  (Inuul  Jitipids.  Mich. 

lion.  ll(>race  W.  Davis,  (I nun/  Jiti/iids.  Mich. 

Dr.  l{u<lol|)]i  LuinllHTg,  Iiisprcior  of  Fisheries,  Stock'holm, 
Sirrdrn. 

i'i\\)\.   \.  .hlel,  rrrsit/riif  of  ihr  l!(ff/(il  Sorirfjf  />>/•  the  dcrcl- 
njniirnf  of  Xonrct/inn   Fisheries,  Herf/en.   Sonrmj. 

lion.  Kui^rnc  (i.  Blaekfonl,  S'-w  )\n-h\ 

Mr.  f) .  \V.   Ilo.xsic,  llhoilr  Jshind. 

Ami  wlien*a>,  l»y  the  death  of  tlie  above  mimecj  assoeiates 
the  Muij'ty  has  lost  true  friemls  and  Viilued  mend>ers,  and 

WhriTjo,  ll(Hi.  luigene  (J.  Hlaekrord  jind  Dr.  J.  ('.  Parker, 
(hirin;^"  theii'  life,  renderrd  (•onsj)ieuous  services  in  th(»  eau.<<»  of 
lisli  enltun'  and  li>h  jnotcction,  therefoii'. 

Iir>«<»lv<'d.  thjit  Mr.  John  D.  Whisli  of  Nrw  York  be  ro- 
<pn'>ted  to  pre|>are  a  suitalde  hiographieal  sketch  of  Mr.  Black- 
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ford  for  publication  in  the  proceedings  of  the  National  Fishery 
Society  for  1905,  and  that  Mr.  C  D.  Joslyn  of  Michigan  be 
requested  to  prepare  a  similar  sketch  of  Dr.  Parker  for  the  same 
publication;  and  that  the  two  gentlemen  named  be  requested  to 
secure  photographs  of  Messrs.  Blackford  and  Parker  for  the 
secretary  of  the  society  who  is  authorized  to  publish  the  same 
with  the  sketches  described,  in  the  proc^eedings. 
Unanimously  adopteil  by  a  rising  vote. 

Mr.  Meehan:  The  following  resolution  is  offered  by  the 
committee,  being  unanimously  approved  by  it: 

Resolved,  that  in  future  all  regular  and  special  committees 
shall  convene  on  the  second  morning  of  the  annual  meeting, 
at  hours  set  previously  by  the  respective  chairmen,  which  will 
not  conflict,  and  there  shall  Ixi  no  regular  sessions  of  the  society 
that  morning.  Approved, 

W.  E.  MEEHAX,  Chairman, 
SEYMOT^R  BOWER, 
C.  H.  TOWNSEXD. 
Unanimously  adopted. 

Chairman:  The  following  resolution  was  introduced  and 
approved  by  the  committee : 

Whereas:  The  Hon.  George  M.  Bowers,  United  States 
Conmmissioner  of  Fisheries,  has,  since  his  incumbencv  of  his 
office,  evinced  a  hearty  and  active  interest  in  the  aims. and  pur- 
poses of  this  society  and  contributed  greatly  to  its  su(»cess  by 
making  it  possible  for  leading  members  of  his  scientific  and 
fish  cultural  staff  to  be  present  at  its  gatherings  and  making 
public  the  results  of  their  skill  and  exj)eriments,  and 

Whereas,  during  his  incumlK»ncy  Mr.  Bowers  has  materially 
expanded  and  imj)roved  the  effectiveness  of  the  United  States 
Bureau  of  Fisheries, 

Therefore,  the  American  Fisheries  Society  desires  to  give 
public  expression  of  its  high  appreciation  of  tlie  able  maimer 
in  which  he  has  administerc^d  the  duties  of  his  office,  and 
especially  on  account  of  the  cordial  relations  he  has  established 
between  the  United  States  and  the  States  in  fisli  cultural  work, 
and  it  desires  also  to  publicly  and  warndy  thank  him  for  the 
aid  and  encouragement  he  has  given  the  society. 

Unanimously  adopted  amid  great  applause. 
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Mr.  Bowers :  I  very  much  appreciate  this  token  of  esteem, 
I  assure  you.  I  believe  it  has  been  the  usual  custom  to  have 
published  a  statement  showing  the  work  of  the  United  States 
Fish  Commission  during  the  preceding  year.  I  have  before  me 
a  statement  of  the  fish  and  eggs  distributed  by  the  Bureau  of 
Fisheries  during  the  fiscal  year. 

I  was  able  to  have  this  prepared  complete  before  leaving 
Washington.  It  is  usually  somewhat  sooner  than  we  are  able 
to  publish  our  statement,  and  in  this  instance  I  have  not  even 
yet  submitted  it  to  the  Department  of  Conmierce  and  Labor, 
but  have  given  the  precedence  to  the  American  Fisheries  Society 
on  this  occasion. 

It  is  as  follows: 


SUMMARY  OF  DISTRIBUTION  OF  FISH  AND  EGGS  DURING 

THE  FISCAL  YEAR  1905. 


Species 


Catfi»h I 

Buffalofijh 

Shad ! 

Whitrfish 

Bluetin  Whilcfish 

I-akc  Herring 

Ouinnat  Salmon 

Silver  Salmon 

Biueback   Salmon 

Sleclhrad   Tryut 

Rainbow  Trout 

Atlantic  Salmon 

Landlocked  Salmon 

Black<tpotted  Trout i 

Scotch  Sea  Trout 

Loch  Lrven  Trout 

Lake  Trout 

B  rook  Trout 

Golden  Trout 

Grayline 

Crappie 

Strawberry  Bas* 

Rock  Ba»> 

\Varm«iuth  Ba** 

Small-Mouthed  Black  Ba** 

Large-Mouthed   Black  Ba«« 

Bream  i>r  Sunh^h 

Pike  Perch 

Pike 

Yell<»w  Peri  h 

Striped  Ba** 

White  Perch 

Tautog 

Cod 

Flatfi*h 

Pollock 

Lobster 

T«»IAI^ 


Fry 


.>H»,(X»0  l.CMMi.lHKi 

%.(i55.775  :i.f>:0.2hs 

107.001 1  K.)  M3.«Mj 

7,S19.2M 

130.4(.«»  f>.^5.*Xi5 

:-(M.<.i(J<i  44J.l<»li 

SA^HJ  7-'7.4(>J 

PL'.i.Mi  J7'^.(N»4 

.^i5,(Kx.i  41.  .'05 

J7.1XHI 

5..^-'<i.iM'  .v^.'>''.^.J<)f) 

75^.li(.H)  s.'J.^.^ssl 
l>7.4«'«i 

40<i.<tOO  4.^1. OH  I 

l.'^-',7^ii.i<tti  -'tf..l4'».T7> 

.S.Kj^t.H.iO  1.^''.  t-^.".5Jl 

.'.4?i>.irt  H 

7n<i.Mti,i  J>.7Hi.(KK) 
J/'V^'iHl 

!')'>. -77. '"H' 

Ji'.v  »^'t.' " •* ' 

>N.  t^f  .,ll(H  ■ 

I!r..JI4,'<*  (■ 

41«I.7WM7>  1..^^7..^71.1   ^^ 


Flngcr- 

lingi 

Yearlingi 

and 

Adults 


Total 


427.402 
214.000 


5.1 2.S 


427.402 
214.00U 
53.2.^7.1)00 
32<J..%H.oa> 
l..^SO,0«<J 
122,(M(MiOO 
177.6S1.1SS 
10.740.OUU 
7.N29.281 
h2(>.943 
1.0SS,.V4 
l,024.h50 
.';97.4hl 
I  6,7.M.2.V> 

.V479 
2<i.062 
41..^24.755 
10.776.935 
157.750 
\V.i.02iJ 
>v50,35t) 
9.2.'<> 
!  4.s.b74 

2.2tH» 
ISI  fx56 
662.4.W 
447  ous 
3'.>s.sO9.l70 
62,0t*i 
144.779.2.V> 
2.4rv^(l« 
24.4(iO.00l» 
2.<»vV(Mi 
1 69.57  7.««» 
203..\56.00it 
s.4.V\l'(H' 
ll6.214.ai» 


11  •'-:.!  "7      1.750.72.^510 


10.(KiO 

5 1. MS 

.M5,204 

2S9.18.S 

i:<>.477 

h,.;.ss.(».;i 

.^479 

2,Of.2 

1 1 .469 

1.0S7.0M 

2r.9 

20 

^>«'..\*»6 

9.2.V> 

4.s.f>74 

2.2<Hi 

isi.<i5f) 

'^)2  4.^*' 

41  :.<■»()» 

.^.'t..715 


American  Fisheries  Society,  31 

I  congratulate  you  on  the  success  of  this  nictating.  We  have 
been  here  strictlv  for  business.  Everv  man  has  faithfully  and 
well  performed  his  duty. 

I  had  prepared  here  a  comparative  statement  of  the  total 
output  of  the  Bureau  of  Fisheries  for  the  years  1899  to  1905 
inclusive,  but  modesty  forbids  me  to  present  it. 

I  thank  you  for  your  attention.       (Great  applause*.) 

(Report  received  and  filed.) 

The  report  of  the  resolutions  committee  was  resumed  as 
follows : 

Mr.  Meehan :  Mr.  Chairman,  the  next  resolution  originates 
in  the  committee  and  naturally  carriers  with  it  the  approval  of 
Commissioner  Bowers,  and  is  as  follows : 

Resolved,  that  the  secretary  of  this  society  be  requested  to 
forward  a  copy  of  the  following  n»solution  to  the  Secretary  of 
the  Department  of  Commerce  and  l^bor  of  the  United  States : 

To  the  Hon.  Secretary  of  the  Department  of  Commerce  and 
Labor. 

Dear  Sir:  The  American  Fisheries  Society  is  organized  for 
"the  purpose  of  encouraging  and  expanding  the  work  of  fish  cul- 
ture in  the  United  States.  Among  its  members  are  nearly  all  the 
leading  Fish  Commissiont^rs  of  the  several  states,  and  nearly 
all  the  chief  Fish  Culturists  in  the  Union,  including  the  United 
States  Commissioner  of  Fisheries  and  his  able  assistants.  So 
important  are  the  proceedings  of  the  Society,  that  the  Depart- 
ment of  Fisheries  of  the  great  commonwealtli  of  Pennsylvania 
requires  all  its  superintendents  to  be  present  at  the  meetings,  and 
fill  the  states  which  lead  in  fish  cultural  work  regularly  have 
representatives  present. 

In  ^^ew  of  these  facts  it  seems  important  and  in  the  interest 
of  the  work  of  the  United  States  Bureau  of  Fisheries,  that  the 
same  policy  as  that  adopted  by  Pennsylvania  and  which  was 
first  proposed  by  Commissioner  Bowers  last  year  with  respect  to 
his  own  staff,  be  regularly  in  force  hereafter,  and  this  society 
respectfully  asks  that  you  will  give  your  approval  thereto. 

Mr.   Bowers:     I   heartily   favor  that   and   ask  that   it  be 
adopted  by  a  rising  vote. 
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Mr.  Clark:  Your  remarks  in  regard  to  Pennsylvania  I 
note.     Should  not  some  other  states  be  included  ? 

^rr.  ;^^oehan :     The  other  stat(»s  are  properly  included. 

Secretary:  I  think  it  would  Ik?  well,  although  Khode 
Island  is  not  quite  as  large  as  Pennsylvania,  yet  since  it  is  quite 
as  well  and  ably  represented,  to  have  that  state  mentioned.  I 
think  if  the  mention  of  one  state  is  to  be  made,  Rhode  Island 
is  wrtainly  i»ntitled  to  a  place,  and  Michigan  also. 

Mr.  Mwhan :  I  think  Mr.  Townsi^nd,  a  memlxT  of  the 
committee  has  a  n»solution  offered  apart  from  the  committee  on 
Resolutions,  that  has  scmiething  to  say  in  reganl  to  Rhode  Island. 
(R(»solution  n^read.) 

Mr.  ^[eehan :  The  reason  why  Pennsylvania  was  specifi- 
cally mention(»d  was  because  it  has  a  requirement  by  its  Depart- 
ment of  Fislieries  that  all  superintendents  1k»  present  at  these 
mwtings,  excvpt  in  case  of  illness. 

President :  1  think  that  is  a  grand  resolution,  and  1  think 
no  state  can  taki»  exception  to  it. 

T'naniniously  a<l()j)te(l  by  a  rising  vote. 

Mr.  Median:  Tire  next  resolution  is  offennl  bv  Mr.  ().  A. 
Dinsniore.  and   is  reeonniiended  unanimously  by  the  eomniittei'. 

It  is  as  follows : 

Whereas,  The  waters  within  the  Yellowstone  Park  an*  ]h»cu- 
liarly  adapted  to  the  natural  propagation  of  tislu  and  should  be 
utilized  as  occasion  arises  bv  the  rniled  States  Bureau  of 
Fisheries  for  the  purjjose  of  securing  eggs  f(U-  restocking  national 
or  >tate  hatcheries  in  public  waters  in  the  Tnited  States,  and, 
whereas,  under  the  pres<'nt  conditions  when  the  sujHTintendents 
of  the  Yellowstone  Park  are  liable  to  be  changed  frecjuc^ntly,  it 
i>  iinj»o»ibIe  to  >ecure  for  the  lisb  life  that  sustained  and 
svstrniatic  consideration  which  the  work  re(|uires,  therefore, 

IJcsolvcd.  hy  the  Auwricau  Fisheries  Society  that  the  i)r<)|x»r 
Natioiud  autli<»ritie>  auth<>rize  the  Bureau  of  Fisheri(*s  to  take 
exclusive  charge  (d'  ti>h  and  lisheries  in  the  Yellowstone  Park. 

l{es(»lved.  further,  that  a  copy  (d'  this  preamble  aiul  n»solu- 
lion  be  forwarded  t<»  the  Set-retary  of  the  I)epartnient  of  Coni- 
inerce  and   Lahor. 
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Mr.    Meehan:     The   next  resolution    was   oflfered   bv   Mr. 

FullOTton  of   Minnesota,  commending  the  efforts  which   have 

been  made  and  being  made  to  cede  to  the  national  government 

jurisdiction  over  the  fisheries  of  the  Gri^at  Ijakes  and  interstate 

craters.     This  resolution  is  so  important  that  the  committee  felt 

it  had  better  be  brought  before  the  convention  for  full  and  free 

cliscussion,  without  formal  recommendation  bv  the  committee. 

Motion  made  and  seconded  to  adopt  the  resolution. 

Mr.  Clark:     In  view  of  the  fact  that  we  have  a  paper  on 

at  line,  bv  Mr.  JoshTi,  would  it  not  be  well  to  hold  the  resolu- 

^3n  open  until  we  hear  from  him?     He  may  have  some  things 

^miching  directly  upon  the  point,  and  the  resolution  might  want 

be  added  to,  or  something  of  the  kind,  and  would  there  be  any 

:mto  in  allowing  it  to  lie  over  until  after  his  paper  has  been 

K— ^Ejsented  ? 

Mr.  North:     Why  not  have  ^[r.  Joslyn's  paper  read  now? 

Mr.  Meehan:     The  committee  is  still  reporting,  and  I  agree 
i  "til  Mr.  Clark  myself,  that  that  should  Ik?  the  procedure,  if 
t^nK-^»eable  to  the  Chairman  and  the  meeting. 

Mr.   Bowers:     I   move  that  action  on  that  resolution  be 
A^tC^rred  until  after  the  reading  of  Mr.  Joslyn's  paper. 

The  resolution  was  laid  on  the  table,  to  be  called  up  at  any 


Mr.  Meehan :     Mr.    Oregon    Milton    Dennis   of   Baltimore 
the  following  resolution  which  is  approveil  by  the  com- 
txiittee. 

Whereas,  The  attention  of  the  American  Fisheries  Societv 

lMt8  repeatedly  been  called  to  the  rapid  increase  in  the  wholesale 

Acstniction  of  fish  by  means  of  illegal  nets  and  other  devices; 

by  dynamite  and  by  the  pollution  of  the  streams  from  sugar  be(»t 

factories,  tanneries,  chemical  works,  wood  pulp  factories  and 

other  manufacturing  establishments  and  by  sawdust :  and 

Whereas,  The  American  Fisheries  Society  regards  with 
grave  apprehension  this  wholesale  destruction  of  an  industry,  the 
fot  value  of  which  is  upwards  of  seventy-five  millions  of  dollars, 
iiid  to  preserve  which  few  legislatures  have  taken  adequate 
measures;  and 
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Whereas,  It  is  patent  to  this  Society,  that  under  existing 
conditions  it  is  difficult  for  artificial  propagation  of  fish  to  keep 
pace  with  this  destruction ;  therefore,  be  it 

Kesolved,  Bv  the  American  Fisheries  Society,  assembled 
at  White  Sulphur  Springs,  West  Virginia,  this  26th  day  of 
July,  1905,  that  the  legislatures  of  the  several  states  be  re- 
quested to  enact  such  measures,  without  delay,  as  will  prevent 
further  destruction  of  fish  life,  particularly  by  laws  forbidding 
the  taking  of  undersized  fish  and  the  destruction  of  spawn  by 
improper  use  of  nets,  and  by  legislation  forbidding  further  pollu- 
tion of  the  waters;  and  be  it  further 

Resolved,  That  the  Secrctary  of  the  American  Fisheries 
Society  be,  and  he  is  hereby,  instructed  to  send  a  copy  of  this 
preamble  and  resolution  to  the  Governor  of  each  state  with 
a  request  that  he  transmit  the  same  to  the  legislature  of  his  par- 
ticular state  when  assembled. 

Motion  made  to  adopt  th(»  resolution.     Seconded. 

Mr.  Fullerton :  The  protection  of  fish  ought  to  go  hand  in 
hand  witli  thi*ir  ])r()])agation.  It  is  all  right  for  us  to  adopt  the 
resolutioiK  but  every  man  of  us  should  go  to  our  different  states 
and  work,  and  see  tliat  the  legislatures  of  our  difftTcMit  states 
])ur  something  into  |)raetiee.  Last  winter  we  had  a  meeting  in 
Chicago  and  1  do  not  know  how  many  states  wen»  rej)resented. 

Mr.  Clark:      Seven  or  eiglit,  I  tliink. 

Mr.  Fullerton  :  We  passed  resolutions  of  the  strongest  kind, 
and  went  to  our  different  legislatures  to  do  something.  I  think 
Michigan  was  re|>resente(l  by  eight  or  ten  people.  There  were 
several  mend)ers  cd'  the  legislature  ])resent.  l^ho  deputy  speaker 
was  tluTe;  and  1  expected,  of  course,  to  hear  from  Michigan, 
and  that  their  legislature  would  take  some  action  on  this  matter. 
But  I  have  vet  to  see  that  anv  action  was  taken. 

In  our  state  the  entire  legislature,  hy  unanimous  vote,  jiasstul 
a  r(\<olution  addn'ssetl  to  congress  that  they  would  sch'  any  juris- 
diction that  they  might  have  over  the  great  lakes,  protected.  We 
do  not  want  to  sit  here  and  merely  pass  resolutions,  but  go  lioine 
to  our  dilferent  stat(»s  and  work,  and  see  that  these  resolutions 
an*  carried  out.     (Ap])lause. ) 
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Mr.  Meehan:  In  n^gard  to  the  pollution  of  streams,  we 
made  such  a  fight  before  the  legislaturi'  this  year  that  we  eoni- 
pelled  the  manufacturers,  so  to  speak,  to  sit  up,  and  did  succeed 
in  getting  a  moderate  anti-water-polhition  measure  passed :  and 
we  will  succeed,  I  hope,  in  the  next  legislatun*,  in  getting  some- 
thing better,  but  we  are  suffering  very  much  from  water  pol- 
lution; I  think  in  Pennsylvania  more  ])erhaps  than  in  most  of 
the  states ;  because  until  this  time  we  were  at  the  foot  of  the  roll 
of  states  in  preserving  the  purity  of  the  waters  of  any  ])artic- 
ular  state.  I  lx?lieve  this  resolution  should  be  approved,  and 
approved  by  a  rising  vote. 

I  think  furthermore  that  the  resolution  its4»lf  should  be 
given  the  very  widest  publicity,  to  give  it  all  the  power  and 
force  of  the  support  of  this  society ;  and  I  think  we  should  all 
work  to  secure  the  passage  of  proper  protective  measures  in  our 
respective  legislatures. 

Last  year  we  fonned  a  state  organization  and  it  is  a  ])rett\ 
strong  organization  this  year.  It  was  so  strong  that  it  was  able 
to  effect  legislation  in  favor  of  the  fish ;  and  the  prospects  are 
that  it  will  be  exceedingly  powerful  before  long.  To  give  an 
idea  of  the  strength  of  that  organization  I  may  say  that  one 
measure  came  up  last  winter  to  which  a  certain  senator  was 
very  much  opposed,  because  his  constituents,  he  claimed,  were 
opposed  to  it — as  he  said :  *'The  manufacturing  interests.''  It  was 
on  the  question  of  water  pollution.  Within  ten  days  that  man 
said :  "I  would  like  to  know  who  said  I  was  opposed  to  this 
measure  on  water  pollution ;  I  never  said  I  was  opposed  to  it. 
I  want  to  do  what  mv  constituents  sav.  I  have  had  no  U^s  than 
2000  letters  come  to  m<^,  demanding  that  I  vote  for  the  bill,  and 
I  am  for  it."  It  was  the  fish  protective  organizations  connected 
with  the  State  Society  w^hich  were  back  of  the  letter-writing. 

Mr.  Joslyn:  I  want  to  stand  up  and  be  counted  on  this 
question.  It  is  time,  I  think,  that  every  state  in  the  union  stood 
up  to  be  counted.  This  is  not  a  question  merely  of  preserving 
eome  financial  or  commercial  industry,  it  is  a  question  of  pre- 
serving a  cheap  and  healthful  foo<l  for  all  the  people  of  the 
country. 

It  has  seemed  to  me,  Mr.  President,  in  view  of  the  various 
troubles  that  our  sister  state  New  York  is  in,  that  it  is  pretty 
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near  time  to  appoint  for  her  a  physician  or  a  gaardian,  or 
possibly  both. 

It  is  true,  Mr.  President,  that  if  we  are  to  have  fish  food 
in  the  future  for  the  common  people,  that  we  have  got  to  go 
steadily  along  the  line  of  protection  to  the  fish  that  are  planted. 
I  shall  have  a  little  something  to  say  hereafter,  on  that  question, 
if  I  have  an  opportunity  to  read  a  paper,  but  it  seems  to  me  that 
the  American  Fisheries  Society,  which  is  composed  of  a  body  of 
men  who  are  students  and  teachers  throughout  the  coontiyy 
should  not  be  afraid  to  put  itself  on  record,  fairly  and  squarely, 
on  this  proposition.    ( Applause. ) 

President :  Allow  me  to  sav  one  word :  A  resolution  of  this 
scope  must  invariably  affect  some  states  perhaps  unfavorably. 
Now  take  my  own  state.  If  this  resolution  comes  to  me,  the 
Governor  would  send  for  me  and  say.  "Mr.  Hoot»  what  do  you 
want?"  I  would  have  to  say,  "Governor,  I  don't  want  any- 
thing.^'  This  is  the  action  of  the  American  Fisheries  Society. 
It  will  not  apply  to  our  state.  We  have  got  all  the  laws  for  the 
protection  of  fisheries,  to  prevent  pollution  of  water  and  every- 
thing of  that  kind,  tliat  we  nwd."  Xow  there  is  a  case  where 
the  action  of  your  oomniittc»e  would  not  amount  to  anything; 
but  it  is  a  small  state  and  wo  can  take  care  of  it. 

The  trouble  is,  gentlemen,  you  have  not  started  early  enough. 
Each  state  should  take  hold  and  push  this  matter.  Do  you  think 
this  resolution  will  help  you  in  pushing  it?  It  won't  help  us 
in  Rhode  Island.  We  have  the  best  laws  that  we  can  enact. 
The  question  is  lx»fore  you  for  adoption. 

The  resolution  was  unanimously  adopted  by  a  rising  vote. 

Mr.  Mwhan :  That  concludes  tlio  njport  of  the  committee 
on  resolutions. 

Mr.  North:  Is  it  in  order  for  the  report  of  the  committee 
on  location  and  time  of  nioi^tings? 

President :     Yes. 

Mr:  North:  The  committee  rec(Mvod  applications  from 
Denver,  Colorado;  Detroit,  Michi«rau;  Kric,  Pennsylvania;  and 
Grand  Rapids,  Michigan.  But  wc  could  hardly  resist  the  silent 
voice  of  our  future  president,  ^Ir.  Joslyn.     Although  the  finan- 


American  Fisheries  Society,  37 

cial  perquisites  that  wo  were  expecting,  did  not  seem  to  mater- 
ialize (laughtiT)  yet  the  committee  decided  in  spite  of  that  fact, 
to  meet  in  Grand  Rapids,  Michigan,  in  July  of  next  .year,  during 
a  time  corresponding  to  this  week,  the  same  days,  Tuesday, 
Wednesday  and  Thursday.     (Applause.) 

Mr.  Meehan :  Although,  as  head  of  the  delegation  from 
Pennsylvania,  I  am  disappointed  in  the  decision,  I  would  move 
the  adoption  of  this  report. 

Motion  seconded.     (Applause.) 
Unanimously  carried. 

Mr.  Sevmour  Bower:  As  a  member  of  the  committee  on 
resolutions  I  have  a  resolution  to  offer.  It  is  not  presented  by 
the  chairman,  for  the  reason  that  he  rather  dissents  from  a  part 
of  it.  It  is  a  majority  report,  however,  and  although  Mr. 
Meehan  voted  against  a  part  of  it,  we  hope  that  it  will  Ix^  adopted. 

\\Tiereas,  The  Hon.  W.  E.  Meehan,  Commissioner  of  Fisli- 
eries  of  the  Commonwealth  of  Pennsylvania,  during  the  past 
and  present  meetings  of  this  society  has  contributed  gn^atly  to 
the  interest  and  value  of  our  meetings,  by  his  zeal  and  devotion 
to  its  interests,  and  to  the  attendance  by  bringing  to  our  annual 
gatherings  a  large  delegation  of  his  associates:  therefore, 

Resolveil,  That  the  sincere  thanks  of  the  society  be  and  are 
tendered  to  him  for  his  earnest  efforts  to  advance  the  interests  of 
the  society,  and  we  recommend  him  as  a  worthy  example  to  be 
followed  by  the  commissioners  and  fish  cultural  authorities  of 
all  other  commonwealths. 

Resolved,  That  all  that  has  been  said  in  commendation  of 
the  actions  of  Mr.  Meehan  is  repeated  in  behalf  of  Commis- 
sicHier  Root  and  his  associates  of  the  Rhode  Island  Conmiission, 
and  the  thanks  of  this  society  are  hereby  tendered  to  the  com- 
missioners of  that  state. 

Resolution  put  by  Mr.  Bower  and  unanimously  adopted. 

Mr.  Fullerton:  Mr.  Bower  has  said  that  he  had  had  pre- 
pared a  comparative  of  the  progress  in  egg  and  fish  output  dur- 
ing the  last  eight  years,  and  I  move  that  that  statement  of  Mr. 
Bowers  be  put  in  to  the  next  annual  report,  if  he  is  willing. 

Motion  seconded  and  unanimouslv  carried. 
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The  report  is  as  follows: 

COMPARATIVE  STATEMENT 

Of  the  Totar  Output  of  the  Bureau  of  Fisheries  for  the  Tean 

1899  to  1905,  Inclusive. 

Tear.                                   Eggs.                    Fish.  Total. 

1899 64.956,000             991,415,898  1,066,371398 

1900 88,682,000          1.075,654,754  1,164.386,764 

1901 150.307.251           1.023.526.211  1,173,833,462 

1902 198,672,200           1,296,871,174  1,496,643,374 

1903 182,238,373          1,043,819,102  1,226.067,476 

1904 263,123,354           1,004,219,671  1,267,343,026 

1905 395,972,755           1,298,030,857  1,694,003,662 

President:  A  vote  of  the  executive  committee  empowering 
Dr.  H.  M.  Smith  to  ix^present  this  society  as  a  delegate  at  the 
International  Fisheries  Association  in  Vienna  was  passed,  and 
credentials  forwarded  to  him.  He  did  not  receive  them  in  time 
to  prest»nt  to  the  Congress,  but  nevertheless  we  regard  him  as 
our  delegate  to  that  international  congr(»s.  We  want  to  hear 
some  report  from  him,  and  I  will  take  the  liberty  of  calling  on 
Dr.  Smith  to  nuike  a  report  rt»garding  his  visit  to  the  interna- 
tional Congress. 

T)r.  H.  ^\.  Smith  tlien  ])resented  a  ])aper  on  the  sul)ji»ct  of 
*'The  Third  International  Fislieries  Congress.''  . 

Dr.  Smith's  ])a])er  was  refernHl  to  tbi»  committtv  on  resolu- 
ticms  for  thi'  i)ur])()S(»  of  having  a  suitabli'  resolution  prepare<l 
regarding  the  a(ee])tancv  by  the  International  Fisberitw  Con- 
gn'ss  of  the  invitation  to  meet  in  tb(*  Vnited  Stat(»s  in  1}H)8. 

Mr.  Meeban:  I  woiihl  likr  to  bavr  o])|>()rtunity  to  expnvs 
on  behalf  of  mys(»lf  and  my  associates  my  lieartfelt  a])preeiation 
of  tb<»  resolution  which  was  a(b)i)tcd  l)y  this  society.  It  is  a 
])lcasurc  to  me,  and  it  is  a  pleasure  to  my  associates  to  be  pn»sent 
and  do  what  we  can  to  further  the*  inten'sts  of  this  s(H-iety.  While 
the  Department  of  Fisberies  of  Pennsylvania  recjuires  its  super- 
intendents to  be  ])resent  at  these  meetings,  I  wish  to  say  emphat- 

icallv  tbat  no  order  is  reallv  necessarv,  for  there  is  not  a  su)H?rin- 
•  •  • 

tentlent  in  the  emjdoy  of  tlie  Pennsylvania  Department  of  Fish- 
erii»s,  who,  I  iM'lieve,  would  not  be  ])n>sent  of  bis  own  volition, 
even  if  be  were  not  onlen^d. 
(Api)laus<*. ) 
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President:  I  suppose  I  ought  to  say  a  word  in  regard  to 
Bhode  Island.  When  we  first  joined  the  American  Fisheries  So- 
ciety we  thought  of  sending  a  delegate,  or  two  delegates.  Well, 
I  was  opposed  to  that,  because  I  thought  they  might  leave  me 
out  and  I  wanted  to  come  (laughter),  and  I  told  them  we  would 
all  go,  and  we  all  did.     (Applause.) 

The  auditing  committee  presented  the  following  report: 

REPORT  OF  AUDITING  COMMITTEE. 

This  committee  has  examined  the  accounts  of  the  Treasurer 
and  find  the  same  to  be  correct  and  in  accordance  with  his  report, 
which  is  therefore  approved. 

ROBERT  K.  ROBIXSOX, 
X.  R.  BFLLER, 

Committee. 
Unanimously  adopted. 

Dr.  Evermann  then  read  a  pajxT  by  Mr.  I^eon  J.  Cole,  on 
the  subject  of  "The  Status  of  the  Carj)  in  America." 

Dr.  Smith  then  read  a  paper  by  Dr.  S.  P.  Bartlett  of  Quincy, 
Illinois,  on  "Carp  a*^  swn  by  a  Friend." 

Mr.  C.  D.  Joslyn  of  Detroit,  Michigan,  made  an  address  on 
"The  Policy  of  Ceding  the  Control  of  the  Grt»at  Lakes  from 
State  to  National  Supervision." 

Mr.  Nathan  R.  Buller  of  Pleasant  Mount,  Pennsvlvania, 
then  read  a  paper  on  the  "Propagation  and  C^are  of  Yellow 
Perch." 

Adjourned  to  same  day  and  place,  2  :30  p.  m, 

AFTEUXOON     SESSION. 

Thursday,  July  2Tth,  1905,  3  p.  m.,  same  place.  Meeting 
called  to  order  by  the  president. 

Mr.  Cl^rk :  I  would  like  to  ask  leave  to  have  the  paper  on 
"Pacific  Salfnon  Eggs,"  by  ^fr.  Ward  T.  Bower,  printed  in  the 
proceedings  without  reading.  Mr.  Bower  has  been  called  away 
and  cannot  present  his  paper. 

Consent  given. 
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.Mr.  Clark:  I  moTe  that  Mr.  FuUertan's  resoluticm  regard- 
ing the  cession  of  the  control  of  the  Great  Lakes  fisheries  to  tiie 
general  government,  be  taken  from  the  table. 

Motion  seconded  and  carried. 

Resolution  reread. 

Motion  made  and  seconded  that  the  resolution  be  adopted. 

Mr.  Meehan :  I  would  like  to  ask  one  question  before  that 
is  done.  Do  the  efforts  of  Representative  Shiras  referred  to, 
cover  fish  alone  or  only  game  ? 

Mr.  Fullerton:  I  suppose  everyone  as  well  as  myself  has 
read  of  Representative  Shiras  and  his  efforts  to  get  a  federal  law 
passed  to  protect  migratory  birds  in  their  flights  to  the  north. 
He  switched  on  that  during  the  last  session  and  has  now  'a  bill 
in  preparation  in  regard  to  fish.  What  has  drawn  my  attention 
to  it  particularly  is  a  discussion  in  the  American  Field,  between 
Mr.  Shiras  and  a  California  judge,  as  to  the  constitutionality  of 
the  law.  But  the  probability  is  that  the  law  is  constitntionaL 
The  bill  proposes  that  the  United  States  take  the  control  of  the 
Great  Lakes  bordering  on  the  states  and  Canada,  and  also  on 
interstate  waters  bordering  on  tlie  states,  such  as  the  Mississippi 
river,  in  which  wo  arc  greatly  interested,  betwwn  Wisconsin  and 
our  own  statts  and  that  we  may  not  only  plant  fish  there,  but 
protect  them  by  national  legislation.  The  ])uri)Ose  is  to  have  a 
uniform  law  that  fish  shall  only  b(»  taken  in  c(»rtain  seasons, 
only  hi}  taken  of  a  certain  length,  and  by  certain  means.  That  is 
the  purpose  of  the  Shiras  bill,  and  that  is  why  T  submit  this  reso- 
lution to  the  society  h(»re  to  get  its  endorseni(»nt,  In^cause  I  b<»lieve 
it  is  one  of  tlu*  most  vital  things  that  can  come  before  the  society, 
that  is,  the  protection  of  tlu»  fish  in  our  (ireat  Lakes,  and  also  in 
interstate  waters.  We  can  never  gvi  two  states  together,  let  alone 
forty,  to  pass  the  same  laws.  Minnesota  may  have  one  law  regu- 
lating fish,  Wisconsin  another,  Michigan  and  Iowa  and  the  Dako- 
tas  another,  and  when  such  conditions  as  tliat  exist  it  is  pretty 
hard  to  do  anything  in  the  line  of  fish  jirotcction.  Our  only 
salvation  is  in  having  congn»ss  take  hold  of  the  matter,  and  when 
that  is  done  the  problem  will  he  poIvchI. 

Mr.  Joslyn:  I  do  not  like  to  take  up  any  time,  but  while  1 
have  iHH'n  awav  1  have  been  thinkin<r  of  tliat  resolution  a  little. 
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and  I  do  not  know  whether  it  is  exactly  right  or  not.  I  offer  a 
suggestion  to  you  to  see  what  you  think  about  it.  The  legal 
phase  of  this  question  has  been  sharply  before  us  in  Michigan » 
as  many  of  you  are  aware.  A  little  friction  sprang  up  between 
the  state  game  warden  and  the  federal  department  in  which  the 
warden  undertook  to  seize  the  federal  men  and  their  nets  while 
they  were  out  fishing  for  whitefish  and  lake  trout  from  wliich 
to  take  spawn.  An  application  was  made  to  the  Federal  Court  at 
Grand  Rapids  for  an  injunction  restraining  the  game  warden 
from  proceeding  further,  the  game  warden  claiming  he  had  a 
right  to  do  this  under  the  state  law.  The  United  States  District 
Court  granted  an  injunction  against  the  state  game  warden  and 
the  case  is  now  befort  the  Court  of  Appeals.  The  Micliigan  Fish 
Commission  realizing  the  serious  trouble  and  the  serious  injury 
that  was  being  done  to  Michigan  by  this  friction,  appealed  to  the 
parties  to  let  that  case  wait  for  a  while  and  see  if  we  could  not  get 
legislation  that  would  end  the  trouble.  Last  winter  the  legisla- 
ture of  the  state  of  Michigan  very  promptly  remedied  the  diffi- 
culty by  giving  the  United  States  the  power  to  take  fish  without 
the  superintendence  or  interference  of  the  state  authorities.  Now 
when  we  first  talked  with  different  members  of  our  legislature, 
we  found  some  of  them  had  a  serious  prejudice  against  giving 
federal  control,  yet  after  looking  the  situation  all  over  they 
readily  came  into  line.  And  the  thought  that  occurs  to  me  now 
is  whether  we  should  not  broaden  this  resolution  sufficiently  to 
memorialize  each  state  legislature  in  regard  to  it  and  ask  them 
voluntarily  to  cexle  the  control  and  not  leave  the  question  open 
to  future  litigation  which  is  sure  to  arise  in  some  state  if  this 
congressional  action  is  taken. 

Xow  I  looked  into  the  legal  question  quite  a  bit  while  I  was 
up  in  Michigan.  My  own  judgment  is  that  congress  has  this 
power.  In  the  case  of  the  Commonwealth  of  Massachusetts  vs. 
Manch(»ster,  which  arose  some  years  ago,  a  portion  of  this  very 
question  was  before  tliat  court.  But  the  court  dodged  the  ques- 
tion and  it  went  off  on  some  other  point,  but  expressly  reserved 
the  question  which  is  before  us  now  for  future  consideration.  It 
stated  that  inasmuch  as  congress  had  not  passed  any  legislation 
it  was  clear  that  the  state  authorities  were  supreme,  leaving  it 
open  for  the  future  to  see  what  would  happen  after  congress  had 
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taken  just  such  action  as  is  proposed  by  this  resoluticm,  and  tiie 
action  proposed  by  Mr.  Shiras  of  Pennsylvania;  and  so  thinking 
it  all  o\'er  I  have  wondered  whether  or  not  we  oaght  not  to 
broaden  this  resolution  so  as  to  get  the  state  legislatures  in  action 
also.  I  do  not  offer  an  amendment,  but  offer  tt  suggestion  for 
you  to  think  about. 

Mr.  FuUerton :    I  think  that  is  in  the  resolution. 

Mr.  Clark :    I  do  not  think  so. 

Mr.  Joslyn :  I  think  it  merely  calls  the  matter  to  the  atten- 
tion  of  our  members  of  congress,  but  I  think  we  ought  to  get 
after  our  state  legislatures. 

Mr.  Meehan :    I  think  Mr.  FuUerton  is  right. 
(Resolution  read.) 

Mr.  Joslyn :    I  believe  that  resolution  is  all  right. 

Mr.  Xorth :  Would  it  not  be  well  to  put  in  there  that  they 
cede  their  rights  as  far  as  fishing  is  concerned  ? 

^Ir.  Clark :  It  is  not  nece8san\  Thev  have  not  anv  other 
rights  in  the  waters  except  the  fishing  rights. 

^Ir.  ^leehan:    I  think  thev  have. 

^Ir.  FuUerton:  Not  in  the  Lakes.  Congress  regulates  the 
coninuTce  of  the  Great  Ijakes. 

Mr.  Joslvn :  Witliin  the  thn»e  mile  limit  I  think  it  is  with- 
in  the  state  jurisdiction. 

Mr.  Clark:  Then  there  is  a  little  loop-hole  there — ^nothing 
is  said  about  fish. 

Mr.  FuUerton  :  I  am  willin^^  to  have  the  resolution  changed 
by  inserting  the  words  "fisheries  of  the''  JK'fore  tlie  words  **Great 
liiikes''  where  thev  first  occur. 

Mr.  Worth:  I  would  like  to  ask  the  question  whether  the 
committee  that  dn*w  the  resolution  intended  that  to  apply  only 
to  rivers  lyin^  U'tween  states,  or  to  include  rivers  which  cross  a 
numl)er  of  states? 

Mr.  M(»ehan:    That  would  cover  the  Dehiware  and  Missis- 
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sippi — there  is  no  doubt  about  that — and  I  should  like  to  see  it, 
so  far  as  our  boundary  rivers  are  concerned,  enforced. 

Mr.  Fullerton :  We  have  had  a  game  warden  in  Minnesota 
arrested  for  kidnapping,  bv  the  Wisconsin  authorities,  which  is 
a  penitentiary  offense  in  Wisconsin,  punishable  by  a  maximum 
imprisonment  of  fifteen  years.  Our  warden  arrested  a  man  for 
fishing  over  an  imaginary  line  on  the  ice;  and  they  lay  for  the 
warden,  arrested  him,  and  brought  him  to  Wisconsin  and  tried 
him  for  kidnapping.    We  had  hard  work  to  get  him  off. 

President:  If  there  is  no  objection,  the  words  suggested 
will  be  introduced  into  the  resolution. 

Mr.  Meehan :  Then  the  resolution  which  we  offer  will  read 
as  follows: 

Resolution  offered  bv  Mr.  Fullerton  of  Minnesota,  and 
signed  for  report  by  the  resolutions  committee : 

Resolved,  That  the  American  Fisheries  Society,  assembled 
at  White  Sulphur  Springs,  at  this  thirty-fourth  annual  conven- 
tion, wish  to  heartily  commend  the  efforts  that  are  being  put 
forth  to  have  the  different  states  cede  to  the  National  Govern- 
ment anv  jurisdiction  thev  mav  have  over  the  fisheries  of  the 
Great  Lakes  and  interstate  water  forming  the  boundary  between 
said  states.     And  be  it  further 

Resolved,  That  this  societv  most  heartilv  commends  the 
<»fforts  of  Representative  Shiras  of  Pennsylvania  in  his  efforts  to 
secure  the  passage  of  a  federal  law  regulating  the  fishing  on  the 
Great  Lakes  forming  a  boundary  between  this  country  and 
Canada.     And  be  it  further 

Resolved,  That  this  society  pledges  its  membership  indi- 
vidually and  as  a  society,  to  get  their  res])ective  Congressmen  and 
Senators  committed  to  the  support  of  this  measure. 

The  resolution  was  then  unanimously  adopted. 

The  committ^H'  on  resolutions  then  presented  the  following 
supplementary  report  which  was  unanimously  adopted. 

Whereas,  The  American  Fisheries  Societv  in  annual  con- 
vention  assembled  at  Wliite  Sulphur  Springs,  WVst  Virginia,  has 
learned  of  the  action  of  the  International  Fishery  Congress  in 
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designating  Washington^  D.  C,  as  the  place  of  meeting  for  the 
next  congress;  therefore 

Resolved,  That  this  Society  hereby  expresses  its  gratifica- 
tion at  the  honor  thus  conferred  on  the  United  States  by  the  body 
of  distinguished  foreign  authorities  composing  the  late  Interna- 
tional Fishery  Congress. 

Besolved,  That  we  pledge  our  individual  and  united  efforts 
to  promote  the  success  of  the  Washington  Congress,  and  will 
accord  all  practicable  assistance  and  support  to  those  having 
charge  of  the  arrangements. 

Besolved,  That  at  the  proper  time  the  President  appoint  a 
committee  of  seven  members  to  officially  represent  the  society  at 
the  Congress;  the  said  delegates  to  represent  the  different  geo- 
graphical sections  of  the  country  as  far  as  practicable. 

Resolved,  That  the  Society  hold  its  regular  annual  meeting 
at  Washington  in  1908,  in  conjunction  with  the  International 
Fishery  Congress. 

Mr.  Townsend :  Would  the  two  meetings  of  this  society  be 
hold  on  the  same  day  as  those  of  the  International  Congress  ? 

Dr.  Smith :  It  iiiav  bo  desirable  to  hold  an  indvidual  meet- 
ing  a  day  or  two  before,  or  it  may  desirable  to  morgo  your  meet- 
ing with  that  of  the  greater  body.  A  business  mooting  of  our 
Socioty  will  certainly  bo  Required. 

Mr.  Charles  II.  Towiisond  of  Xow  York  Citv  tlion  read  a 

ft 

papcT  on  tho  subjeot  of  *VlIow  C^an  tho  Homo  Fish  Pond  be  Made 
Productive.-' 

Mr.  W.  E.  Mooliau  thon  road  a  ])a|)or  writton  by  Mr.  S.  W. 
Downing  on  tho  subjoot  of  '*('olloctinfr,  Hatohing  and  Distribu- 
tion of  th(»  Piko-iHToh:  Why  tho  (iroat  Loss  of  E^^s.'' 

Prosidont :  Wo  have  tbroo  more  pajxTs,  on(»  is  by  Mr.  Worth 
who  wish<»s  to  liavo  it  carried  over  to  tho  nr\{  m(M.»ting. 

Tho  other  two  wo  will  have  read,  an*!  Dr.  Smith  has  Ixvn 
ro(juostod  to  ooon})y  your  attention  for  a  U'W  moments  on  tho 
subject  of  sponges. 

Dr.  W.  E.  Moohan,  of  Harrisburg,  Pennsylvania,  thon  read 
a  paper  on  tlio  subjoot  of  '*Frog  (*ulturo." 
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Dr.  H.  M.  Smith  spoke  on  "Sponge  Culture." 

Mr.  Joslyn:  Before  we  adjourn,  may  I  have  a  minute  of 
the  time  of  these  gentlemen  here?  I  desire  to  say  in  behalf  of 
Michigan,  and  in  behalf  of  the  city  of  Grand  Rapids  in  particu- 
lar, that  if  you  will  only  come  there  next  year,  bring  your  friends, 
your  wives,  your  cousins  and  your  aunts,  and  tell  all  the  people 
who  are  interested  in  fish  culture,  whether  members  of  this  So- 
ciety or  men  whom  we  desire  to  have  members  of  the  Societv,  to 
come  to  Grand  Eapids,  we  will  give  you  and  them  the  time  of 
vour  lives. 

The  city  of  Grand  Rapids,  though  not  my  own  city,  I  can 
say  to  you  confidentially,  is  one  of  the  liveliest  hustling  cities  in 
the  west,  with  a  population  of  125,000  inhabitants,  good  hotel 
accommodations  all  over  the  city,  at  any  price  you  desire. 

If  vou  take  a  street  car  in  front  of  almost  anv  hotel,  in 
twenty  minutes  you  will  reach  one  of  the  oldest,  and  we  take 
pride  in  saying  we  believe  the  best,  bass  hatcheries  in  this  coun- 
try, and  it  is  under  the  charge  of  our  friend  Lydell,  and  that  is 
something  in  its  favor,  as  you  will  all  agree. 

The  managers  of  the  two  railroads  have  said  to  me  that  if 
we  got  the  Society  there,  they  would  give  us  cars  and  a  train  at 
any  hour  that  might  desired,  to  take  the  Society  to  the  Paris 
Trout  Hatcherv',  which  is  our  oldest  trout  hatcherv,  and  we  can 
put  a  train  of  cars  at  your  service  to  go  to  and  from  that  hatchery 
and  back  to  the  meeting.  I  may  say  to  all  those  who  come  from 
the  east,  you  will  probably  pass  through  the  city  of  Detroit,  and 
at  the  citv  of  Detroit  we  have  the  fish  hatcherv  which  now  is 
under  the  charge  of  the  United  States.  Twenty-seven  miles 
away  we  have  the  Ignited  States  Trout  and  Bass  Hatchery,  under 
the  charge  of  Mr.  Clark.  You  can  take  a  trolley  car  and  in  a 
short  time  reach  that  hatchery.  We  can  thus  give  you  the  bene- 
fit of  the  hospitality  of  the  two  cities,  Detroit  and  Grand  Rapids. 

In  Grand  Rapids  is  a  Sportsmen's  Association  of  over  300 
men,  containing  such  members  as  ex-Senator  Patton,  and  a 
large  number  of  other  men  like  him,  every  one  of  whom  has  ex- 
tended in  writing  an  invitation  for  you  to  come  there,  and  I 
want  to  say  to  you  that  that  association  of  sportsmen  will  make 
it  busy  for  you  when  you  get  to  Grand  Rapids.  We  want  you  all 
to  come  and  have  a  good  time,  and  we  are  going  to  undertake, 
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on  the  part  of  Michigan  to  make  the  next  meeting  of  the  Ameri- 
can Fisheries  Society  the  best  on  record. 
(Great  applause.) 

Mr.  Clark :  May  I  also  voice  a  few  words  in  regard  to  the 
Society  coming  to  Michigan  next  year  ?  Being  one  of  the  oldest 
members  of  the  Society,  and  possibly  the  oldest  member  present 
at  this  meeting,  it  does  me  good  to  think  that  you  are  coming  to 
Michigan.    There  is  one  thing  that  Mr.  Joslyn  left  out. 

Mr.  Joslyn :    I  left  out  a  lot  of  things. 

Mr.  Clark:  One  thing  in  particular  comes  to  my  mind. 
He  does  not  say  anything  about  the  world's  finest  trout  streams 
which  are  in  Michigan,  so  made  by  the  work  of  fish  planting. 
There  are  millions  of  trout  in  those  streams  that  are  longing  to 
be  caught  by  members  of  the  American  Fisheries  Society,  and  on 
behalf  of  the  trout  in  the  streams  of  the  State  of  Michigan  I 
thank  you  for  selecting  Grand  Rapids  as  the  place  of  your  next 
meeting. 

(Applause.) 

]Mr.  Lvdoll :  Although  Mr.  Joslyn  has  extended  to  you  the 
hospitality  of  Detroit,  do  not  forget  ^lill  Creek. 

Mr,  Xortli :  I  move  that  a  vote  of  thanks  l)e  extended  to  the 
retiring  president  and  the  officers  of  this  Society,  all  of  whom 
have  worked  untiringly  and  with  great  effect  to  promote  its 
success. 

Put  hy  Mr.  North  and  carried  bv  a  unanimous  rising  vote. 

Adjourned  sine  die. 


PART  n. 


SCIENTIFIC  PROCEEDINGS. 


SALT  SOLUTION  AS  AN  AID  TO  FISH  CXJLTURE- 

BY  HKNRY  O'MALLEY,  OF  BAKEH,  WASH. 

The  floating  properties  of  the  salt  solution  first  attracted  my 
attention  while  using  it  to  cleai*  up  eggK  whieh  had  l)eeit  removed 
from  the  spawning  lieds  of  salmon  to  ascertain  wliether  or  not 
they  contained  embryo.  Later  on  the  knowledge*  that  ]ilr.  Mc^ 
Xaughton  of  Roy,  Washington,  had  an  egg-picking  ])roci»s5»  for 
.sale  8Uggt»sted  the  question :  **Why  cannot  good  and  had  i'^^i^  he 
:«eparatecl  through  thejr  ditferencr  in  weight?" 

The  first  extx^riments  were  conducted  with  eggs  of  the  quin- 
nat  salmon,  a  limited  numU'r  of  good  and  had  i'gg!!>  at  450  tem- 
perature units  stage  of  development  being  ])laced  in  a  solution 
of  equal  parts  of  salt  and  water  with  the  result  that  all  the  eggs 
floated.  Water  was  then  added  and  a  solution  of  one  part  salt 
and  nine  parts  Water  formed,  at  which  point  the  good  i}^^^  slow- 
ly separated  from  the  bad  ones  and  settled  to  the  bottom.  The 
bad  eggs  remained  on  the  top  only  a  minute  to  a  minute  and  a 
half,  but  there  was  ample  time  to  n»move  them  with  a  net.  Later 
eggs  of  the  hlueback  salmon  were  tested  with  similar  results, 
but  as  the  loss  on  this  s|x*cies  is  always  very  small,  experiments 
were  not  extensive.  Ten  million  silver  salmon  eggs  were  then 
tested  and  the  greater  portion  of  them  were  subject  to  the  solu- 
tion with  absolutely  no  harm  and  with  a  great  saving  in  time 
over  the  old  method  of  picking  (»ggs  by  hand. 

In  order  to  ascertain  whether  or  not  the  salt  solution  is  harm- 
ful, eggs  at  449  and  490  temperature  units  developement  wen* 
placed  in  a  one  to  six  solution  and  held  for  ten  minutes.  When 
removed  they  were  indented,  had  the  appearance  of  vixgi^  in  a 
shipping  case  that  had  become  too  dry,  and  in  a  few  instances 
the  main  arten'  or  vein  seemed  distended  near  the  heart.  After 
remaining  in  the  water  some  few  days,  however,  this  distention 
disappeared  and  the  eggs  hatched  without  loss.  The  residting 
fry  did  well  up  to  the  time  of  fi^i^ding^  and  when  liberated  they 
were  strong  and  healthy.  A  solution  one  to  seven  was  tried  in 
the  same  mannei'  with  similar  results.  The  solution  one  to  nine 
was  now  tested  and  at  the  end  of  ten  minutes  no  change  had 
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taken  place,  but  at  the  end  of  fifteen  minutes  the  distended  con- 
dition appeared  but  as  in  the  ease  of  the  one  to  six  solution  it  dis- 
appeared in  a  few  days  with  no  apparent  harm  to  the  fry.  The 
Qgg^  were  subj exited  to  the  solution  only  once.  This  solution  has 
been  used  with  equally  good  results  on  eggs  of  the  dog  salmon 
and  steelliead  trout. 

The  salt  solution  is  an  aid  to  fishculture  in  other  ways  not 
previously  recorded.  It  enables  one  to  distinguish  the  dead  and 
unfertilized  eggs  at  an  early  stage  of  developement.  To  do  this 
the  basket  should  Ix^  immerscxl  one  minute  in  a  one  to  twenty 
solution  and  then  returned  to  the  trough.  Within  an  hour  all 
empties  will  have  turned  white.  The  danger  of  rupturing  the 
embryo,  which  is  liable  to  occur  by  the  old  method  i^♦  thus  elimi- 
nated. Thus  on(^  can  clean  u])  very  young  eggs  for  shipment 
^nth  very  little  liandling. 

In  using  this  process  tlic  solution  was  held  in  a  water  tight 
l)ox  or  trough  of  one  inch  lumber,  40  inches  long,  18  inches  \iide. 
and  12  inches  (le(»p.  Inside  this  was  a  second  box  of  one-half 
inch  lumber,  3  inches  less  in  width,  3  inches  deep<^r,  and  provid- 
ed with  handles  and  a  scnvn  bottom.  A  net  or  scoop  made  of 
basket  wire  was  used  for  removing  tlie  dead  v^^\ii='.  Tlie  trough 
or  box  was  tilbnl  to  within  a  few  inclios  of  tlie  to])  with  water  and 
salt  grachially  a<lde(l  and  dissolved  until  tlic  ])ro]x'r  density  Ink- 
ing determined  by  taking  a  small  portion  of  the  solution  in  the 
graduate  and  testing  it  with  a  few  good  and  bad  4'ggs  each  time 
the  salt  was  addt'd.  Tins  was  found  to  be  the  most  satisfactory 
method,  as  salt  n'adily  absorbs  moisture  and  varies  in  purity, 
thus  making  it  ditlieult  to  get  it  correct  by  weight  or  measiirtv 
ment.  The  box  with  the  seriMMi  bottom  is  ])hu'e(l  in  the  solution, 
wedged  do\ni,  and  a  full  basket  of  from  :>.*). on;)  to  r)0,(\00  eggs  is 
poured  into  the  insi<le  box.  in  le>s  than  one  minute  the  good 
etrtrs  have  ^'ttled  to  the  bottom  and  the  hjul  ones  can  Ik*  removed 
with  the  wire  seoo]).  The  inn^T  box  can  then  b(»  lifted  out  and 
the  good  eggs  return<Mi  to  the  basket  and  fresh  water,  the  whole 
process  not  reipiiring  over  three  minutes.  One  solution  can  he 
us<'d  over  manv  times  bv  adding  sutVirient  salt  to  maintain  a 
uniform  density. 

The  b<>x  or  tr<>ugh  was  adopted  Ixuause  of  convenience  in 
handlinir,  and  on  account  of  its  furnishing  the  nei^essary  amount 
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of  surface,  a  very  important  feature  to  be  considered,  as  the  bad 
eggs  if  crowded,  would  caur^e  the  good  ones  to  float  by  mingling 
with  them. 

Quite  an  extensive  use  of  this  method  has  shown  no  deleter- 
ious effects,  and  where  there  are  over  a  thousand  dead  eggs  in  the 
basket  at  the  time  the  empties  are  turned  the  use  of  the  salt  solu- 
tion will  result  in  a  saving  of  labor. 

DISCUSSION. 

Mr.  WTiish:  This  is  an  entirely  new  suggestion,  so  far  as 
I  am  concerned,  and  if,  as  suggested  by  Mr.  Titcomb,  this  meth- 
od can  be  applied  to  brook  trout  eggs,  we  can  save  much  time 
and  labor  in  our  hatcheries.  If  Mr.  Clark  has  had  any  practical 
experience  with  it  in  handling  lake  trout  eggs,  I  should  like  to 
hear  from  him,  because  we  have  been  paying  particular  atten- 
tion to  lake  trout  during  the  past  two  years,  in  our  state,  and 
will  pay  more  attention  hereafter.  If  we  can  save  time  and  la- 
bor, it  will  be  of  great  value. 

Mr.  Clark:  I  am  perfectly  willing  to  give  my  experience 
with  the  salt  solution,  as  far  as  I  have  gone.  I  have  not  how- 
ever, done  enough  to  arrive  at  any  positive*,  definite  conclusion. 

I  really  think  it  is  of  no  value  whatever  so  far  as  lake  trout 
and  brook  trout  are  concerned,  and  I  will  give  you  my  reasons. 
But  still,  as  I  say,  it  may  be  that  1  might  change  my  views  after 
another  season's  work  with  the  lake  trout.  In  order  to  be  val- 
uable it  must  do  the  work  before  the  eggs  are  at  450  tem])eratun:» 
units  development;  because  at  that  time  it  would  take  longi^r  to 
pick  the  eggs  out  of  the  trays  in  the  troughs  or  baskets,  (if  you 
hatch  them  that  way),  and  prepare,  put  them  in  the  solution 
and  wash  them  up,  than  to  handle  the  trays  and  pick  the  oggi^' 
out.  But  at  that  time  there  is  not  one  per  cent  of  bad  or  unfer- 
tilized eggs  in  the  tray.  So  unless  this  method  can  apply  before 
what  we  call  the  eyed  stage,  with  400  and  over  temperature 
units^  we  cannot  use  it  with  lake  trout. 

I  know  from  the  experiments  that  we  could  do  nothing 
with  this  method  in  what  we  call  green  eggs — the  bad  eg^a^ 
would  not  rise.  That  is  why  I  say,  as  far  as  I  have  gone,  it 
is  of  no  value  to  us,  because  after  the  eyed  stage  it  will  take  more 
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time  to  get  your  Qgg^  off  the  trays  into  the  tub,  pan  or  whatever 
you  may  have  your  solution  in,  and  put  them  back  again^  than 
it  will  to  handle  the  trays  and  ])ick  out  what  is  necessary. 

With  brook  trout,  according  to  our  ex])erience8,  it  will  not 
work  on  grcn^n  eggs;  with  the  eyed  eggs  it  is  not  advantageous 
to  use  the  process.  We  get,  for  instance,  from  the  commercial 
fisherman,  95  to  99  per  cent  of  good  eggs,  as  we  receive  them. 
Xow  it  is  of  no  value  there,  because  those  eggs  can  be  picked  out 
by  hand  quicker  than  you  can  empty  them  from  the  trays. 

As  I  understand  it,  with  salmon,  when  they  are  ])repared 
for  shijmient,  there  are  more  or  less  fertilized  clear  i^gg^. 

^fr.  Titcond):     Yes,  when  you  can  barely  see  the  eyesj)ot. 

Mr.  Clark :  As  we  are  handling  lake  trout  at  Northville 
to-day,  wben  you  can  barely  see  the  eye  spot,  they  arc  over  60 
davs  old,  in  our  colder  water:  and  should  we  allow  them  to  re- 
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main  unpicked  until  tbat  time  all  would  be  lost.  If  we  can  go 
over  our  vg^x^^  and  have  ibem  sorted  out  ])R4ty  thoroughly  when 
they  are  two  or  three  weeks  old,  the  ])rincipal  work  of  the  win- 
ter bas  iK'en  n((M)m])li>b(Ml.  Xow,  with  our  40, 000, ()()()  lake  trout 
eggs  at  Northville,  bad  we  allowed  tliem  to  go  until  the  time 
tbat  tbe  salt  solution  would  Ik*  available,  we  would  have  one 
gri'at  mass  of  (lead  eggs.  Tbe  salt  solution  method  woidd  b(»  a 
saving  only  if  we  eonld  apply  it  to  i''f:^g^  one  or  two  wcH'ks  ohl. 
It  cost  us  last  winter  ])robably  $T00  to  $900  for  help  to  sort  out 
tbe  dead  v^^i^Sii  fn»m  lo,()()(),0:)i)  lake  trout  i'ilg>.  Could  we  uw 
tbe  salt  solution  metbod  before  tbe  eggs  bad  iH'come  evtMl,  it 
would   be  valuable. 

Mr.  Titeomb:  Have  you  evn*  trie(l  salting  your  eggs  as 
you  would  salt   llsb,  in  order  to  avoid  fungus — gre<'n  vggt^'f 

Mr.  Clark:  No  sir.  I  (b>  not  think  tbe  (]uestion  of  fungus 
is  anvthin<r  we  need  lM>tbrr  aliout.  I  do  not  think  vou  should 
allow  these  r^;rir<  to  remain  in  tbe  troughs  on  tbe  trays,  even  if 
thev  have  not   become  fungused. 

(}.      What  is  tbe  objection  ? 

A.  I  think  there  is  something  that  comes  off  tbe  d(»ad  <*ggs 
that  should  \U)\  be  left  in  the  wattM*  with  the  other  (*ggs. 
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Q.     You  did  not  try  it  on  brook  trout  ? 

A.     We  tried  it  on  eved  brook  trout. 

Q.     Did  it  work? 
A.     No. 

Q.  It  would  not  mise  the  dead  one«  ? 

A.  No  sir. 

Q.  Did  you  try  a  number  of  solutions  ? 

A.  Yes. 

Mr.  Titcomb:  I  have  seen  eyed  brook  trout  vggi  conu?  in 
from  field  stations  when  half  of  them  were  dead. 

Mr.  Clark :     I  am  unable  to  sec  whv  thev  should  be  that  wav. 

Q.     You  have  not  opt»rated  field  stations  with  brook  trout 
eggs,  have  you  ? 

A.     Oh,  yes,  I  have. 

Mr.  Titcomb:  Of  course  the  conditions  varv,  but  there 
are  field  stations  where  you  cannot  get  all  good  <*ggs,  I  do  not 
care  how  well  the  matter  is  handknl. 

Mr.  Clark:  Do  I  understand,  Mr.  Titcomb,  that  eyed  eggs 
have  come  from  the  field  station  and  50  per  cent  of  the  i^ggt^ 
were  dead  after  thev  were  eved  ? 

A.     Xo,  the  eggi!^  were  not  dead,  tliey  wen*  unfertilized  eggs. 

ii.     They  were  white,  were  they? 

A.     They  tunied  white  in  transit. 

Mr.  Clq,rk:  Why  were  tbey  not  allowed  lo  turn  before  be- 
ing shipped  ? 

Mr.  Titcomb:  They  cannot  sometimes  stop  to  do  that,  where 
they  are  handling  millions  of  brook  trout  eggs  al  a  field  station, 
with  probably  only  one  man  to  do  the  work. 

Mr.  Clark:  Of  course,  if  there  is  not  hel])  enough  it  is  a 
different  question. 
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^It.  Titcomb :  There  is  no  object  in  it  if  you  can  take  them 
to  the  main  station  in  that  way  and  revive  them  with  salt  solu- 
tion. 

Mr.  Clark :     Yes,  if  your  salt  solution  will  work. 

^Ir.  Titcomb:  I  would  like  to  sec  the  problem  worked  at 
by  dilferent  fish  culturists.  There  must  be  a  difference  in  spec- 
ific gravity  between  live  and  dead  brook  trout  eggs,  just  as  there 
is  between  live  and  dead  common  eggs,  and  a  test  with  dififerent 
solutions  ought  to  disclose  a  solution  by  the  use  of  which  the 
dead  eggs  would  rise  to  the  surface  and  separate  themselves  from 
the  live  ones. 

Mr.  Clark :  I  am  not  prepared  to  say  that  I  have  made  ex- 
periments far  enough  in  this  matter  to  speak  decisively.  We 
should  like  to  have  the  problem  solved  if  it  will  help  us  out  on 
the  lake  trout  question :  but  with  us  the  brook  trout  is  a  com- 
paratively small  nuitter.  But  if  it  won't  work  on  the  green  eggs, 
I  cannot  see  the  value  of  it;  unless  shipments  come  in  from  the 
field  containing  unfertilized  eggs,  and  they  change  their  color 
eiiroute,  and  are  ready  to  ))e  removed  upon  arrival. 

Mr.  Titeonil):  Th(T<'  is  one  condition  that  pr(*vails  in  sal- 
mon work  that  diK't^  not  prevail  in  tlu*  trout  work.  The  salmon 
o^^i^  all  ])eing  eyed  and  [)laced  in  the  ])askots,  say  three  inches 
deep,  a  solid  mass  of  eggs:  whiU'  ^fr.  Clark  would  have  that 
same  number  of  eggs  in  j)robably  half  a  dozen  trays,  one  on  top 
of  another. 

^fr.  Clark:     Three  irays. 

Mr.  Titcomb:     An  inch  dccj)  of  i''f:'fii^  on  each  tray. 

Mr.  Clark  :      Practic-allv,  ves,  aside  from  the  size  of  the  trav.<. 

Mr.  Titcomb:       How  manv  lavers  of  (»ggs  io  the  trav? 
A.     'I'hcv  arc  full. 

Q.     About  three  layers  of  eggs? 

A.     Thev  are  full,  about  tlirce  lavers. 

Mr.  Ward  Bower:  1  do  not  consider  the  use  of  the  salt 
solution  to  be  j>ractical  in  the  handling  of  «juinnat  salnum  eggs. 
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judging  from  what  I  had  to  do  with  the  experiments  at  Battle 
Creek  station,  California.  1  think  it  is  of  much  greater  import- 
ance to  get  better  eggs  so  that  there  will  be  but  few  bad  eggs  to 
to  be  disposed  of.  A  salt  solution  has  to  be  absolutely  correct, 
one  to  nine,  or  it  will  not  work.  I  tried  it  several  different  days, 
and  the  first  time  happened  to  get  it  exactly  right.  The  next 
two  days  it  would  not  work  with  a  solution  supposed  to  be  one 
to  nine,  but  which  upon  investigation  I  found  to  be  about  one 
to  nine  and  a  quarter,  and  with  even  this  would  not  work.  The 
eggs  should  be  at  lea^t  350  temperature  units  in  development 
in  order  to  make  the  plan  of  use;  because  they  will  not  stand  the 
handling  much  earlier.  The  loss  would  be  great  if  they  were 
handled  at  only  200  to  300  temperature  units  of  development. 

Mr.  Clark:  Have  you  tried  earlier  stages  of  the  oggs:  for 
instance,  have  you  tried  from  375  down  to  300  tem])eraturo 
units  ? 

Mr.  Ward  Bower:  No  sir,  it  was  not  tried  with  anything 
under  350  I  think,  to  be  exact. 

Mr.  Clark:     And  did  the  eye  spot  show  then? 
A.     Yes. 

Q.     Had  there  been  any  eggs  picked  out  prt^vious  to  that? 

A.  They  had  been  picked  every  day,  with  the  exception  of 
two  or  three  days  during  the  real  critical  stage  of  development 
and  I  consider  it  essential  that  thev  should  be  handkMl  evcrv 
day.  By  this  course  we  have  reduced  the  percentage  of  loss 
from  twenty  to  two  and  one-half  per  cent. 

Mr  Titcomb:  Could  not  you  apply  the  salt  solution  right 
in  the  box,  by  shutting  off  one  compartment? 

Mr.  Ward  Bower:  I  do  not  think  there  would  l>e  room. 
Of  course  the  hatching  troughs  in  use  there  are  just  the  plain 
troughs.  There  are  no  compartments  in  them,  just  plat(\s  that 
spring  in. 

Q.      Sheet  iron? 

A.  They  are  sheet  iron.  Those  at  the  Baird  station  are 
made  of  steel  about  one-twelfth  of  an  inch  thick,  but  thev 
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do  not  seem  to  be  as  goo4  as  those  mfide  of  number  S8  galwiiied 
irQn>  sprung  into  position.  In  the  others  the  steel  baa  to  drop 
into  a  slot  and  often  sticks;  while  the  other  springs  in  and  is 
much  more  convenient  and  easy  to  use, 

Mr.  Titcomb :  In  connection  with  this  point  on  which  Mr. 
Ward  Bower  has  touched,  the  importance  of  attempting  to  fer- 
tilize as  large  a  percentage  of  eggs  as  possible,  I  do  pot  t^unk 
that  ought  to  detract  at  all  from  any  attempt  to  make  the  salt 
solution  efFective,  because  there  are  certainly  instancy  in  almost 
every  branch  of  fish  culture,  when  ygu  get  a  bjid  lot  of  eggs,  and 
will  have  a  considerable  lot  to  pick  out,  or  else  throw  the  whol^ 
of  them  away, 
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Perhaps  the  most  interesting  and  inij>ortant  diijeovory  is 
that  of  Superintendent  Henrv  O'M alley  of  the  Baker  I^ake  sta- 
tion on  the  Use  of  tlie  Salt  Solution  as  an  Aid  to  Fish  Cultun*. 
His  paper  on  this  subject,  given  elsewhere,  is  self  explanatory. 

Tests  made  at  other  salmon  stations  prove  the  value  of  the 
discover}'  when  it  Ix^tonies  desirable  to  remove  a  large  number 
of  dead  egga  after  they  have  passed  the  more  tender  stages  of 
development.  For  instance,  all  unfertilized  eggs  can  be  re- 
moved when  preparing  a  lot  for  transportation  in  egg  cast»s.  The 
experiments  of  Superintendent  I^mbson  as  reported  by  him  are 
here  given : 

First.  Eggs  of  48()  tem|)tTature  units  development  with  an 
equal  number  of  dead  eggs  were  placed  in  a  salt  solution  of  one 
part  salt  to  six  parts  water.  Eggs  showed  no  signs  of  injury 
the  day  following. 

Second.  Equal  numlxTs  of  good  and  bad  eggs  were  placed  in 
a  solution  of  one  of  salt  and  seven  of  water.  All  eggs  remained 
suspended  just  below  the  surface,  and  no  separation  lx»tween  the 
good  and  bad  occurnnl.  Xo  injur}'  to  good  eggs  followed  the 
immersion. 

Third.  Pk[ual  numbers  of  good  and  bad  eggs  were  placed  in 
a  solution  of  one  of  salt  to  eight  of  water.  After  three  minutes 
gooil  eggs  began  to  settle  to  tin*  bottom,  after  five  and  a  lialf 
minutes  all  good  eggs  had  settled  leaving  none  but  d(»a(l  eggs 
floating,  these  were  readily  })oured  off. 

Fourth.  Equal  numljers  of  good  and  bad  eggs  were  placed  in 
a  solution  of  one  of  salt  to  nine  of  water.  At  the  end  of  fiftc»en 
seconds  the  good  eggs  began  to  settle;  in  two  minutes  none  but 
good  eggs  remained  at  the  surface,  this  gave  best  results. 

Fifth.    Equal  numbt^rs  of  good  and  bad  eggs  were  plai-ed  in  a 
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solution  of  one  of  salt  to  ten  of  water.    All  the  good  eggs  and 
many  of  the  dead  at  once  settled  to  the  bottom. 

Sixth.  Equal  numbers  of  good  and  dead  eggs  were  placed  in  a 
solution  of  one  of  salt  to  eleven  of  water.  All  promptly  settled 
to  the  bottom.  Eggs  left  in  a  solution  of  one  of  salt  to  seven 
of  water  for  five  minutes  show  a  dent  in  the  shell  and  feel  soft 
and  flabby  as  if  a  portion  of  the  contents  had  been  expelled. 
They  resumed  their  normal  appearance  after  returning  to  fresh 
water,  and  suffered  no  ill  effects.  Eggs  remained  in  a  one  to 
nine  solution  for  seven  minutes  without  injury.  Unfertilized 
eggs  that  have  not  turned  white  will  settle  to  the  bottom  in  a  one 
to  nine  solution  as  promptly  as  the  good  eggs,  but  will  turn  white 
shortly  after  they  are  returned  to  fresh  water;  a  second  immer- 
sion will  cause  them  to  float  when  thev  can  be  readilv  poured  or 
skimmed  off.  All  good  eggs  used  in  the  experiments  were  over 
four  hundred  temperature  units  of  development.  After  eggs 
have  passed  the  tender  stage,  over  four  hundred  temperature 
units,  the  one  to  nine  solution  affords  a  cheap  and  easy  method 
of  removing  the  dead  or  unfertilized  eggs,  but  until  this  devel- 
o])inent  has  h«Mi  reached  it  cannot  be  successfully  used  as  the 
e<rgs  are  loo  tender  to  withstand  removal  from  the  trough  and 
j)(>uriii<r  into  the  solution.  It  is  doubtful  if  this  method  could 
1)0  ai)])li(*(l  to  Baird  and  suh-stations  as  e^gs  an*  ])icked  <laily 
through  the  tender  stage,  to  avoid  the  collection  of  fungus,  and 
prjutically  all  dead  eggs  are  removed  before  good  Q\l,\li^  have  devel- 
o|hm1  to  a  stage  where  they  ean  ])e  placed  in  the  salt  solution  with- 
out injury.  By  picking  the  i%^^i^  daily  we  have*  a  loss  of  from 
thn'c  to  five  j)ercent :  if  tliey  were  buried  or  covcrhI  during  the 
tender  period  to  permit  the  use  of  the  salt  solution,  the  loss  would 
probably  be  much  greater  from  fungus.  We  find  that  the  salt 
solution  works  iM'st  \\\w\\  not  over  twenty  or  thirty  thousand  are 
used  at  one  time;  when  more  than  this  number  is  used  the  good 
i'^fl^l^  become  entangh'd  with  tlu*  dea<l  and  are  thus  supjmrteil 
at  tin*  top  aiul  cannot  be  s4>|)arat(Hl.  As  wc^  frequently  ])ut  from 
forty  to  fiftv  thousand  in  a  basket  it  was  necfssarv  to  divide  the 
basket  to  hold  one  half  whili^  lh(^  other  half  was  in  the  salt  solu- 
tion. 1  can  readily  see  the  value  of  this  method  in  sjx^cial  cases 
such  as  an  injury  to  a  basket  of  ('\i\ir!>  after  they  have  pass^nl  the 
tender  stage  which  would  make  it  necessary  to  remove  a  large 
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number;  also  in  shipping  should  a  great  number  of  unfertilized 
eggs  remain  in  the  basket.  The  unfertilized  can  be  removed  at 
the  time  of  the  packing  in  the  cases. 

Experiments  were  made  as  to  the  value  of  the  salt  solution 
in  handling  eggs  of  brook  trout  and  lake  trout  without  satisfac- 
tory residts. 

Superintendent  Stone  opines  that  the  differences  in  the  spe- 
cific gravity  of  live  lake  trout  eggs  and  dead  ones  is  not  suffi- 
cient to  make  it  practicable  to  separate  them  by  the  use  of  the 
salt  solution,  and  he  adds  that  indications  seem  to  show  that  the 
method  will  succeed  with  brook  trout  eggs. 

Supt.  Clark  is  present  and  you  \^ill  undoubtedly  wish  to  hear 
him  tell  the  results  of  his  experiments. 

Even  if  this  labor-saving  method  of  picking  eggs  is  only  ap- 
plicable to  eggs  of  the  Pacific  Coast  salmon  it  is  still  of  great 
value. 

Considerable  progress  has  been  made  in  the  past  four  years 
in  the  method  of  taking  and  fertilizing  eggs  of  the  Pacific  coast 
salmon. 

An  important  step  in  this  direction  was  when  the  late  Clouds- 
lev  Rutter  discovered  the  use  of  the  normal  salt  solution  for  wash- 
ing  eggs  before  being  fertilized,  lliis  was  found  to  be  very  ben- 
eficial in  cleaning  eggs  which  were  frequently  covered  with  blood 
and  filth  under  the  old  method  of  stripping.  In  the  year  1904 
several  experiments  were  made  by  the  superintendent  of  the 
Clackamas  station  to  test  the  efficacy  of  bleeding  fish  prior  to 
taking  the  eggs  and  the  value  of  this  method,  if  any,  over  the 
use  of  the  normal  salt  solution  for  washing  them.  These  experi- 
ments tended  to  show  that  the  normal  salt  solution  was  unnec- 
essarv  but  were  not  conclusive. 

During  the  past  year  experiments  have  been  conducted  by 
the  superintendents  of  the  Baird,  Baker  lake,  and  Clackamas 
stations  and  the  results  indicate  that  the  normal  salt  solution 
is  not  necessar}'  if  the  fish  are  killed  and  properly  bled  before  the 
eggs  are  taken. 

The  conclusions  of  the  superintendent  of  the  Baird  station 
go  even  farther,  he  having  decided  that  the  quickest  and  best 
method  is  to  kill  tlie  fish,  take  the  eggs  by  incision  in  the  thin 
side  wall  of  the  bellv  an  inch  or  more  from  the  fins  and  fertil- 
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ize  by  the  dry  method  without  washing  in  the  nomud  eglt  aoln- 
tioD. 

The  incision  is  made  in  the  thin  side  walls  of  the  belly  about 
one  inch  or  more  from  the  fins.  But  a  few  drops  of  blood  fol- 
low the  incision  and  most  of  it  runs  to  the  tail  of  the  fish,  and 
does  not  foul  the  pan  of  egg».  The  experiments  of  Superintend- 
ent T^mbson  are  of  such  interest  that  they  are  here  given. 

1.  From  seven  salmon  killed  by  a  blow  on  the  head  30,000 
eggs  were  taken  by  hand,  fertilized  by  the  dry  method,  and  picked 
until  shipped,  the  loss  amounting  to  ten  and  three-fourths  per 
cent. 

2.  Seven  salmon  were  killed  by  a  blow  on  the  head  and  bled 
30  seconds  before  spawning  by  cutting  off  the  tail ;  30,000  egg^ 
were  taken  as  soon  as  the  blood  stopped  flowing,  washed  in  the 
normal  salt  solution,  fertilized  by  the  dry  method,  and  picked 
daily.  The  loss  to  the  time  of  shipment  was  one  and  one-fifth 
per  cent. 

3.  Seven  salmon  were  killed  by  a  blow  on  the  head,  and  16 
seconds  later  were  bled  by  cutting  off  the  tail.  After  bleeding 
30  HtH^onds  24,000  eggs  wen*  taken  by  hand  and  fertilized  by  the 
dry  niethwl.  They  wort*  picked  daily  until  shipped,  the  loss 
amounting  to  two  |K^r  cent. 

4.  Sev<»n  females  were  killtHl  but  not  bled,  30  st^conds  after 
killing  34,000  eggs  were  taken  from  an  incision  in  the  side  and 
washtMl  in  the  normal  salt  solution.  The  eggs  were  fertilized  by 
the  dry  method  and  ])ickc(l  daily  until  shipped,  the  loss  Ixjing 
stnen  |kt  cent. 

5.  From  sev(»n  salmon  killed  and  bled  after  the  manner  de- 
scribed in  KxptTimcnt  3,  30,000  eggs  were  taken  by  incision  and 
washed  once  in  fresh  water.  Fertilization  was  accomplished 
by  the  dry  method  and  the  loss  resulting  from  the  daily  pickings 
to  the  time  of  shijnncnt  was  two  and  one-half  per  cent. 

().  .Vfler  killing  and  bleiMling  seven  salmon  according  to  For- 
mula No.  3,  40,000  vg}:ci^  wen*  taken  l)y  incision,  washed  once  in 
the  normal  salt  solution,  and  fertilize<l  bv  the  drv  method.  The 
daily  pickings  of  the  v^^t^  to  the  time  of  shipment  amounted  to 
four  iKT  tvnt. 

T.     From  1<»  femahv  S2,0OO  o^^>i  were  taken  by  the  old  meth- 
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od  of  spawning  while  alive.  They  were  fertilized  bv  the  drv 
method  and  picked  daily  until  shipped,  with  a  loe8  of  four  pt^r 
cent. 

The  experiments  demonstrateil  that  it  ie  useless  to  bleed  the 
fish,  as  practically  the  same  amount  of  blood  followed  the  incis- 
ion in  both  cases,  and  as  it  was  only  a  few  drops  no  harm  could 
result  were  it  all  to  mingle  with  the  eggs  in  the  pan.  The  quick- 
est and  best  method  is  to  kill  the  fish,  take  the  eggs  by  incision 
in  the  thin  side  walls  of  the  bellv  an  inch  or  more  from  the  fins, 
and  then  fertilize  by  the  dr)-  method  without  using  the  normal 
salt  solution.  The  washing  of  the  eggs,  as  described  in  Experi- 
ment No.  »5,  proved  nothing,  as  they  were  not  exposed  to  the 
water  over  half  a  minute  before  fertilizing. 

Heretofore  at  Baird  station  all  eggs  have  Ix^en  taken  by  hand 
from  living  fish,  the  objections  to  killing  l^efore  spawning  being 
the  large  loss  of  eggs  resulting  from  the  killing  of  the  partially 
ripe  fish.  The  new  method  lias  been  found  to  possess  many 
advantages  over  the  old,  resulting  in  the  saving  of  both  time  and 
labor,  and  by  exercising  a  little  care,  it  is  possible  to  see  that 
only  fully  ri[>e  fish  are  put  into  the  pens.  It  doei?  away  entirely 
with  the  butchering  of  the  females  after  the  regular  spa^\^ling 
in  order  to  obtain  the  few  remaining  eggs — a  most  unpleasant 
work,  as  a  profusion  of  blood  was  caused  by  the  rupture  of  the 
small  blood  vessels  during  the  regular  spawning,  which  necess- 
itatt*d  frequent  washings  in  the  normal  salt  solution  before  fer- 
tilization could  be  accomplished.  Another  good  feature  of  the 
new  method  is  that  it  obviates  the  necessity  of  a  skilled  spawn- 
taker. 

The  season  at  Baird  had  closed  l)efore  the  exj)eriments  were 
made,  but  the  new  method  was  adopte<l  exclusively  at  the  Battle 
Creek  and  Mill  Creek  stations,  and  in  addition  to  the  time  and 
labor  saved,  the  quality  of  the  eggs  was  improved. 

The  dr\'  method  of  fertilization  is  us(h1  entirelv  at  Baird 
and  substations,  and  as  soon  as  possible  after  a])plying  the  milt 
the  eggs  are  washed.  When  there  is  time  they  are  washed  until 
the  water  in  the  pan  shows  no  trace  of  milt,  but  if  there  is  a 
large  amount  of  8pa\iTiing  they  are  put  through  several  changes 
of  water  only  before  being  transferred  to  the  spawning  buckets, 
and  in  this  case  the  water  in  the  pan  is  slightly  milky.     The 
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eggs  are  placed  in  ten-gallon  buckets — from  40,000  to  50,000 
to  a  bucket — and  allowed  to  remain  absolutely  quiet  until  they 
become  free.  This  precaution  is  necessary,  as  they  are  rerj 
tender  during  the  adhesive  stage. 

Formerly  it  was  the  custom  to  build  the  spawning  and  the 
washing  platforms  adjoining  each  other,  but  now  the  washing 
platform  is  placed  at  a  distance  from  the  other,  and  the  loss  in 
eggs  ranges  from  five  to  ten  per  cent  less. 

Directions  were  issued  to  the  superintendent  on  the  Pacific 
Coast  to  examine  the  spawning  beds  of  salmon,  to  ascertain  if 
possible  the  percentage  of  fertilization  under  natural  conditi<»i8. 
The  superintendent  of  Baker  Tjake  station  secured  355  eggs  of 
the  blueback  salmon  from  a  spawning  bed  in  the  upper  Baker 
River,  and  out  of  this  number  51  were  found  to  contain  embryos. 
Later  in  the  season  he  visited  the  same  beds  but  was  unable  to 
secure  eggs,  many  of  the  beds  being  covered  to  a  depth  of  from 
one  to  three  feet,  with  sand  and  gravel  which  had  washed  in  upon 
them  during  high  water  and  after  the  fish  had  spawned. 

The  reports  from  the  superintendent  of  Clackamas  and  his 
assistants  at  the  various  field  stations  are  somewhat  conflicting, 
but  the  general  inference  is  that  a  large  pcrctmtage  of  eggs  are 
fertilized  and  that  only  a  small  percentage  hatch.  Superintend- 
(Mit  Wallich  descrihos  his  observations  of  a  male  salmon  in  the 
act  of  emitting  milt  on  a  large  spawning  bed  with  many  other 
salmon  of  both  s(\\es.  He  continues  by  saying  "The  milt 
seems  to  come  out  like  a  flash  and  almost  instantly  spread  out 
covering  an  an»a  of  from  one  half  to  one  yard  in  diameter.  It 
produced  a  ]M*oiu)unctMl  milky  hue  which  vanished  rapidly  as  it 
floated  c]ovm  stream  and  became  still  further  minutelv  divided. 

Since  that  time  1  have  never  ol)serve(l  a  male  and  female  in 
the  successful  act  of  natural  propagation,  though  I  have  observed 
female  salmon  manv  times  in  the  evolutions  that  tend  to  relieve 
them  of  their  eggs.'' 

The  sui>erintendent  of  Baird  station  feels  that  a  larger  per- 
centage of  eggs  w(Te  fertilized  than  the  reports  from  the  Clack- 
amas station  show.  It  is  believ<»d  that  the  n'port  of  his  obser- 
vations will  be  of  interest,  and  it  is  as  follows:  **The  clean 
gravel  or  stones  in  the  bottom  of  the  creek,  usually  called  the 
nest  or  IkmI,  is  th(»  point  where  the  fenuile  de])osits  her  eggs.    It 
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is  not  cleaned  off  prior  to  the  deposit  of  the  eggs  but  during  the 
efforts  of  the  fish  while  spawning.  The  gravel  and  small  stones 
are  also  loosened  at  the  same  time  and  carried  down  stream  where 
they  form  a  mound  or  ridge  a  few  feet  below  the  point  of  depos- 
it. This  ridge  probably  plays  a  very  important  part  in  the 
fertilization  of  the  eggs  by  causing  them  to  collect  in  the  water 
just  in  front.  As  soon  as  the  eggs  are  deposited  they  drift  down 
stream  over  the  bottom  and  come  to  rest  in  front  of  the  ridge. 
In  spawning  the  female  moves  up  to  the  place  of  deposit,  turns 
on  her  side,  and  ^ath  a  flopping  motion  ejects  a  portion  of  her 
eggs;  she  then  moves  off  and  the  male  takes  her  place  and  ejects' 
a  portion  of  his  milt.  By  the  time  the  milt  is  ejected  the  eggs 
have  drifted  down  stream  to  or  almost  to  the  mound.  The  milt 
is  also  carried  down  stream  and  is  brought  to  rest  at  the  mound, 
where  it  comes  in  contact  with  the  eggs.  If  the  eggs  did  not 
collect  at  the  ridge  very  few  would  ever  come  in  contact  with  the 
milt,  as  the  current  would  carry  the  milt  away  before  it  was 
thoroughly  mixed  with  the  water.  As  the  female  deposits  but 
a  small  portion  of  her  eggs  at  a  time,  and  the  spawning  extends 
over  a  period  of  several  days,  each  time  she  deposits  her  eggs 
more  gravel  and  more  sand  are  loosened  and  drift  down  to  the 
mound,  covering  the  eggs  previously  laid  and  usually  killing 
them.  Practically  all  the  eggs  on  the  several  nests  examined 
were  just  in  front  of  the  mound  or  ridge;  some  were  lying  in 
plain  view  upon  the  bottom  and  were  picked  up  in  small  skaff 
nets.  They  were  very  young,  still  slippery,  and  had  evidently 
just  been  deposited. 

By  moving  the  gravel  in  front  of  the  ridge  other  eggs  were 
uncovered,  which  in  most  cases  had  passed  the  slippery  stage. 
Practically  all  of  the  eggs  thus  uncovered  were  dead  when  found. 
having  been  killed  probably  by  the  gravel  washing  upon  them 
while  in  the  tender  stage  or  smothered  by  not  getting  a  current 
of  water.  A  few  eggs  were  found  behind  the  ridge,  having  ev- 
idently passed  over  the  top. 

The  rate  of  fertilization  was  much  better  than  had  been 
expected,  at  least  fifty  per  cent,  but  practically  all  wero  dead 
when  found. 

The  small  increase  from  natural  reproduction  is  very  likely 
due  to  the  high  rate  of  mortality  after  fertilization,  and  not  to 
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imperfect  impregnation.  Eggs  of  widely  differ^t  d^tteoi  of 
development  were  founds  indicating  that  the  place  had  pKvi- 
ously  been  used  for  spawning  purposes  by  other  fish^  or  that 
they  had  been  carried  down  stream  from  above^  the  former  prob- 
ably being  the  case.  Xo  indications  of  mating  or  pairing  were 
noticed,  the  female  spawning  with  any  male  that  appeared  upmi 
the  scene  at  the  time^  and  the  males  running  from  one  bed  to 
another  and  spawning  with  several  females.  The  males  wiU 
fight  off  others  that  come  around  the  spawning  bed,  but  while 
he  is  chasing  them  another  male  will  frequently  spawn  with  her. 
If  a  female  was  driven  from  the  nest  she  msoved  off  a  few  yards 
and  spawned  in  another  place  without  making  a  nest,  but  as  soon 
as  we  moved  away  returned  to  the  original  place.  An  employee 
of  Battle  Creek  station  states  he  has  found  eggs  under  two  feet 
of  gravel,  all  dead  of  course.  This  depth  of  gravel  was  doubtless 
due  to  high  water  though  some  of  it  may  have  been  deposited 
by  spawning  fish. 

The  number  of  fry  hatched  from  the  eggs  thus  deposited 
is  believwl  to  he  not  over  two  percent.^^ 

EXPERIMENTS  IN'  TKANSrOKTING  EGOS. 

In  coniuvtion  with  the  CVaig  Brook  Station,  Maine,  Super- 
int(»n(l(»nt  Atkins  condiicttKl  some  cxjx'riinonts  in  the  transporta- 
tion of  salmon  cg^s  lon^  distances  in  a  critical  stagi^  of  devel- 
opment. At  ScIk^c  Lake  eg<^  of  the  landlocked  salmon  to  the 
numlxT  of  10,000,  varyinff  in  a^re  fnmi  (>  days  to  21  days,  were 
packed  npon  wire  hatchintr  trays  cm  wliich  they  M'ere  nesting 
in  the  hatchery,  by  ])a(lding  them  lx»tween  the  trays  and  around 
tliem  with  moss  so  as  to  pn»vent  jars,  and  in  this  way  they  wern 
brought  safely  through  to  Crai^  Brook. 

In  Jantiary  UK)."),  in  a  shipment  of  salmon  eggs  to  the  u]>pi»r 
Penol)s<*ot,  several  shallow  hox(»s  wen*  filled  with  eggs  in  mast>es, 
lying  at  least  four  deep,  and  no  had  results  followed.  In  one 
instance,  such  a  mass  of  eggs  lay  at  th<'  hottotn  of  the  paekag(» 
and  hiH-ame  froz(»n  on  the  way,  the  bottom  not  iM'ing  as  well  pro- 
tecte<l  as  the  top  and  sides.  Knough  water  had  settled  in  among 
them  to  form  a  little  cake  of  ice,  in  which  lh(»  eggs  were  imlH»d- 
d(^l;  su<*h  a  cake  of  kv  was  ke})t  by  itself,  and  as  it  thawed  it 
releasiMl  (io  {}^ii^.    Tluw  finally  hatched,  every  one  of  them,  and 
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the  loss  on  the  fn*  up  to  the  tinu*  of  lilx^ration  wan  only  five 
fish  out  of  the  65.  Probably,  though,  the  eggs  thenwK»lveH  wc»re 
not  aetuallv  frozen. 

X0TE8  ON   POND   CULTURE. 

Science  has  been  of  practical  a^ssistance  to  fish  culture  through 
the  important  pathological  investigations  of  Mr.  M.  C.  Marsh 
on  fish  diseases.  It  has  been  found  that  fish  diseases  are  fre- 
quently due  to  abnormal  conditions  of  the  water  supply  causcMl 
by  superaeration,  lack  of  aeration,  or  the  presence  of  obnoxious 
gasses.  Reference  is  had  mort*  espi^cially  to  the  investigations 
of  the  diseases  of  the  trout. 

Another  opportunity  for  the  scientist  to  render  practical  aid 
to  the  fish  culturist  is  in  that  branch  termed  Pond  Cultun*.  To 
a  certain  degree  is  involved  the  question  of  normal  water  aeration, 
in  the  lack  of  which  has  Wn  found  the  cause  of  diseases  among 
trout. 

The  importance  of  aquatic  plants  in  })ond  culture  and  their 
value  as  oxygenators  is  well  known.    Valuable  ])apers  have  been 
written  relevant  to  the  subject — notal)ly  one  by  ^Ir.  C.  K.  Green 
at  the  last  meeting  of  this  society.     From  six  to  ten  species  of 
well  known  aquatic  plants  are  regarded  by  all  pond  fish  culturists 
as  especially  desirable.     During  the  past  two  years  endeavors 
have  been  made  to  collect  specimens  of  all  the  aquatic  plant  life 
€tt  the  various  pond  cultural  stations.    The  superintendents  have 
Imported  the  relative  value  of  each  so  far  as  known ;  of  what 
specific  use  the  dwirable  ones  arts  ^"<1  the  objectionable  features 
of  the  obnoxious  ones.     This  work  has  developed  the  fact  that 
some  of  the  common  aquatic  plants  are  not  of  the  same  sul)- 
species  at  all  of  the  stations  and  th(»  kinds  of  })lants  most  valu- 
able at  one  station  an*  not  so  highly  regarded  at  another.     A 
fairly  desirable  plant  at  one  station  may  become  an  obnoxious 
'^eed  at  another  l)ecause  of  its  dense  and  exuberant  growth.    The 
Various  subspecies  of  one  genus  are  not  of  equal  value.     For  ex- 
ample, it  has  just  bwn  called  to  my  attention  by  Su]x^rintendent 
T^  G.   Harron  that  a  spt»cies  of  myriophyllum  not  heretofore 
Used  in  the  aquarium  or  in  fish  ponds  at  Washington,  D.  ('.,  is 
Tiiore  desirable  than  the  common  form  Ix^cause  it  holds  its  foli- 
age from  the  root  to  the  top  of  the  stem.    Identification  is  await- 
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ing  a  blooming  specimen.  The  plants  which  arc  valuable  in 
pond  culture  are  desirable  for  introduction  into  waters  resorted 
to  by  the  anglers.  They  want  to  know  if  the  ponds  in  which 
they  are  interested  are  lacking  in  fish  food,  aeration,  shade,  etc., 
and  what  aquatic  plants,  if  any,  are  respectively  qualified  to  rem- 
edy the  defect.  The  public  as  well  as  the  fish  culturists,  there- 
fore, are  inquiring  about  such  matters.  The  field  for  study  is 
a  broad  one.  Some  plants  are  food  producers,  are  valuable  for 
shade  as  well,  and  some  are  es])ecially  useful  for  oxygenating 
the  water.  To  identify  all  the  desirable  and  obnoxious  aquatic 
plantfi  commonly  found  in  ponds ;  to  ascertain  the  specific  value 
or  objectionable  qualities  of  each;  last,  but  not  least,  to  ascer- 
tain just  wliat  plants  are  oxygenators  and  to  what  extent,  is  an 
important  work  which  the  fish  culturist  must  surrender  to  the 
scientist,  or  more  specifically,  to  the  plant  physiologist. 

At  eacli  of  the  pond  culture  stations  records  are  being  kept 
of  the  number  of  breeders  to  each  pond  and  the  results  in  the 
numlHT  of  young  lish  for  distribution.  The  object  of  these  rec- 
ords is  to  ascertain  what  number  of  brood  fish  of  the  various 
spcvies  can  he  carried  with  most  economical  results  in  ponds 
of  a  given  area  and  depth;  also  to  ascertain  of  what  area  and 
depth  ponds  should  he  constructed  in  order  lo  ])roduce  the  In^st 
results.  The  e\j»erinients  cannot  he  l)rought  to  a  conclusion  in 
one  or  two  years,  hut  eventually  each  suj)erintendent  should  be 
able  to  stock  his  Imxxl  ponds  with  a  knowledge  of  what  number 
of  fish  in  each  will  ])roduce  the  most  satisfactory  results.  The 
planning  of  future  ])(»nd  culture  stations  can  ho  hascMl  upon  the 
knowledge  thus  gaiiu'd. 

The  use  of  copper  as  an  algicide  ami  disinfectant  in  water 
supplies,  reported  by  Messrs.  Georjje  T.  Moore  and  Karl  F.  Kcl- 
lerinan  of  the  VnitcMl  States  l)e])artTn(*iu  of  Agricidture  (Bul- 
letins ()1  and  ^<))*  le<l  tlxMu  to  laboratory  experiments  in  order  to 
ascertain  the  nuiximuni  amount  of  co})|K'r  >ul])hate  which  can 
safely  he  used  in  water  containing  lish  of  certain  species. 

The  matter  was  then  taken  up  hy  the  Division  of  Fish  Cul- 
ture to  determin<\  first,  whether  the  aj)plicati<»n  of  copjn^r  sul- 
pliate  in  ]»ro|)er  diluti<nis  to  destroy  algae  would  ])roduce  any 
deleterious  cfTects  if  administered  shortly  lud'ore  the  spawning 
of  large-mouthed  hlack  hass,  as  widl  as  its  etVects  u])on  minute 
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aquatic  life  upon  which  the  young  bass  feed.  Two  small  ponds 
at  the  Fish  Lakes  station  were  selected  and  six  bass  were  placed 
in  each.  The  sulphate  in  the  proportion  of  1  to  5,000,000  was 
introduced  in  one  of  them  on  April  22. 

A  roily  condition  of  the  water  unaccounted  for  prevented 
observations  of  the  nesting  bass  and  the  date  of  spawning  could 
not  be  obtained,  but  on  May  8  a  fine  brood  of  bass  fry  was  dis- 
covered, proving  beyond  doubt  that  the  copper  did  not  effect  the 
spawning  of  bass. 

With  the  disintegration  of  the  algae  there  appeared  mxTiads 
of  daphnia. 

The  ponds  in  which  this  experiment  was  tried  were  of  too 
small  area  to  rear  the  fry  to  fingerlings,  and  on  June  12  copper 
sulphate  1  to  5,000,000  was  applied  to  a  pond  of  1.55  acres  with 
an  average  depth  of  twenty  and  three-fourths  inches.  This  pond 
was  inhabited  by  adult  large-mouthed  bass  fry  and  baby  finger- 
lings.  The  latter  were  being  seined  out  for  distribution.  By 
June  22  much  of  the  algae  had  disappeared,  comparatively  little 
remaining.  Its  disintegration  caused  the  water  to  impart  a  ver}- 
offensive  odor  when  stirred.  Careful  observations  about  the 
pond  and  of  the  young  fish  seined  from  it  daily  after  the  copper 
was  administered  disclosed  no  deleterious  effects  upon  the  young 
fish. 

The  writer  was  assisted  in  these  experiments  by  Dr.  Geo. 
T.  Moore,  the  discoverer  of  the  valuable  uses  of  copper  in  water 
supplies,  and  by  his  assistant,  Karl  F.  Kellerman.  Some  labora- 
tory tests  made  by  them  showed  the  following  results: 

Large-mouthed  black  bass  100  eggs^  uninjured  by  1  to  1,000^ 
000. 

50  one-day  old  fry  uninjured  by  1  to  1,000,000. 

50  five-day  old  fry  uninjured  by  1  to  1,000,000. 

25  ten-day  old  fry  uninjured  by  1  to  1,000,000. 

Crappie,  very  young  fry  uninjured  by  1  to  1,003,000. 

Fish  food  is  an  important  item  of  expense  at  stations  where 

brood  fish  are  carried  or  young  fish  are  fed  for  a  considerable 

period  before  distribution.     More  or  less  experimental  work  in 

this  direction  has  been  conducted  at  all  such  stations  of  the 

Bureau  of  Fisheries,  and  during  the  past  year  the  work  has  been 

more  systematic  than  heretofore.    The  prejudice  against  the  use 
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of  Ijoga'  i)luckH  is  now  |arK<>ly  ovorcoiiie,  and  the  cout  of  feeding 
at  stations  when*  this  material  has  Iwen  siih8titiitod  fof  beef 
pluekn  has  htvn  greatly  reduced. 

At  stations  wliere  fresh  food  is  not  alwav.*  available  there 
is  a  demand  for  j)rertervtHl  foods.  It  is  evident  that  fish  need 
nitrogen(nis  foods.  The  (jU(»stion  arises  how  much  wa«te  there 
may  he  in  the  use  of  cereals,  and  to  what  extent  it  can  be  avoided. 
Jn  connection  with  the  ex])eriment8  on  this  subject  it  may  be 
necessarv  to  examine  th(»  feces  of  the  fish,  and  if  the  waste  is 
quite  large  the  fact  can  Ik*  disclosed  by  the  use  of  a  low-power 
glass.  The  extensive  use  of  wheat  middlings  suggests  the  sub- 
stitution of  other  less  expensive  grains,  or  vegetables.  A  begin- 
ning has  lKH»n  made  by  experiments  in  the  ust»  of  cotton  seed 
meal;  meal  from  the  germ  of  corn;  beans;  lentils;  macaroni. 
If  any  cond)ination  of  vegetal)les  or  cereals  with  meat  can  be 
found  which  strms  to  agre<»  with  the  fish  an  analysis  will  lx»  made 
to  ascertain  just  what  elements  are  most  satisfactory.  An  analy- 
sis of  the  mixtures  which  do  not  agret*  with  the  fish  will  also  be 
made  in  order  to  ascertain  just  what  elements  should  be  elimin- 
at(Ml.  It  is  ])ro])os(Hl  to  analyze*  j)ix»parations  which  have  In'en 
c(M>ked,  as  well  as  tlios4'  \\h\  without  cooking,  whether  comj)ostHl 
of  the  same  ingredients  or  not.  Dr.  H.  W.  \Vil(»y  of  the  de])art- 
nient  of  Agriculture  has  already  materially  assisted  the  Ruriniu 
in  this  direction. 

Mention  of  these  experiments  is  here  made  because  it  may 
suggi'st  new  ideas  to  the  fish  culturists  of  this  Socitey  which  will 
lead  to  successful  cxprrimental  work.  The  field  .seems  to  U^  a 
very  broad  one. 

In  cornuH'tion  with  l'oo<l  experiments  it  is  desirable  to  1h' 
able  to  answer  certain  jjuestions  rather  definitely,  although  hx-al 
r<»n(lition>  ha\e  much  to  do  with  the  suhji-ct.  For  inustrati<m, 
it  should  1m'  |)ossihle  to  state  tin-  cost  of  I'tM-ding  a  given  nunduT 
of  fish  of  a  certain  sju'cics  and  age  during  a  stated  j)erio<l.  The 
growth  shouhl  also  he  not<Mi  hy  weight.  It  is  realized  that  this 
necessilat«'s  a  long  and  careful  si'rics  ()f  e\|K'riments  by  the  iso- 
lation of  c4Ttain  lots  of  fii>h  at  a  nunilwr  of  stations. 

Tin*  H'port  ii\'  SuperiniendiMit  .\lkins  contains  sonu'  inter- 
esting data,  an<l  it  is  as  follows: 

"With   tlu'  exH*j)tion   of  a   single  cow-carcass,  all   the   food 
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used  at  the  station  the  past  year  has  consisted  of  hogs'  phicks 
bought  of  J.  P.  Squire  and  Company  of  Boston,  at  pricrs  rang- 
ing from  five  to  nine  cents  per  pluck,  or  generally  five  cents, 
making  a  mean  cost  of  about  one  and  one-fourth  ct»nts  \^qv  })ouiu1, 
or,  including  freight,  one  and  one-half  cents  per  pounil.  The 
total  purchased  during  the  fwnling  si^ason  of  1904,  that  is,  from 
April  2  to  October  31,  was  24,145  |>oun(ls.  Its  cost  in  Boston 
was  $301.01,  and,  including  freight,  $3(>2.21.  The  fooil  given 
the  fr\*  has  always  l)een  recordeil  st»parately  from  that  given  to 
the  older  fish.  During  the  season  of  1904  the  ivy  under  fetMling 
numbered  543,744  of  all  sorts,  namely : 

Atlantic  salmon 304,490 

l^andloc^ked   salmon 2,458 

Rainbow      trout 1 ,589 

Brook     trout 219,783 

Scotch      Sea     trout 0,285 

Steelhead     trout 9,139 

Feeding  began  about  June  1,  and  lK»tween  that  date  and  tlu^ 
end  of  October  these  fry  consumwl  17,871.9  pounds  of  food  cost- 
ing $307.09,  or  $0.0005()5  pi*r  fish.  Thus  sinentwn  and  seven- 
tenths  fish  ate  one  cent's  worth  of  fmul,  including  the  freight. 
Reckoning  on  the  basis  of  the  numlx?r  of  fish  left  on  hand  October 
1,  the  result  would  be  somewhat  effected,  but  on  this  basis  it 
would  still  ai)pear  that  not  far  from  thirteen  fish  were  supplied 
with  food  for  one  cent." 

Nothing  has  Uvn  done  during  the  past  year  with  the  view 
of  increasing  the  natural  reproduction  of  fish  f(xid  in  |)onds  or 
for  the  purpose  of  })roducing  on  a  large  scale,  live  food  such  as 
minute  aquatic  life  and  insect  larvae,  altiiough  the  importance 
of  this  line  of  experiments  is  fully  a])preciated. 

The  importance*  of  n»cording  failures  is  sometimes  quite  as 
i?reat  as  the  report  of  success(»s.  At  si»v(»ral  stations  of  the  Bn- 
J^u  attempts  have  lx»en  made  to  propagate  th(»  spotted  catfish 
'^talurus  punctatufi  without  successful  results.  Little  is  known 
^bout  their  spawning  habits,  but  they  apparently  spawn  in  run- 
ning water  on  gravel  or  rot^ky  bottom.  Superintendent  Jones  of 
fishery  station  reports  that  at  the  World's  fair  in  Chicago  in 
1893  he  stripped  a  sixitted  catfish  and  fertiliz(Ml  the  v^^i^^  but  the 
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water  was  so  warm  and  muddy  that  the  eggs  fungussed  and  per- 
ished.   It  mav  be  necessary  to  handle  these  fish  the  same  as  trout 

«  • 

or  landlo<-ked  salmon,  instead  of  by  intensive  pond  culture.  The 
conditions  under  which  catfish  have  been  held  at  the  various 
ponds  have  not  been  entirely  similar,  and  it  may  be  well  to  re- 
port them. 

At  Fishery,  Tennessee,  a  brood  stock  were  retained  in  a 
pond  200  feet  by  1 0  fe<*t,  with  a  water  supply  of  about  20  gallons 
per  minute.  The  fisli  are  said  to  be  fat  and  in  good  condition, 
but  have  not  been  known  to  take  artificial  food  since  their  ar- 
rival at  the  station. 

At  White  Sulpluir  Springs  a  brood  stock  was  received  Janu- 
ary 1935,  and  placed  in  a  pond  about  .66  acrt»s  in  area,  and  four 
and  one-half  feet  in  depth  at  the  outlet,  running  about  eight 
indues  in  depth  in  the  shallow  parti*.  The  bottom  is  made  of  clay 
and  sandy  soil.  The  water  supply  varies  from  25  to  75  gallons 
per  minute.     The  fish  appear  to  be  in  very  good  condition. 

At  Wytheville  a  brood  stock  })urchased  from  a  dealer  on 
New  Kiv(T,  DecemlxT,  1902,  were  first  placed  in  a  pond  of 
about  2<)  feet  by  100  fcvt,  supplied  with  water  from  a  spring.  In 
April  IJMK').  they  were  transferred  to  two  breeding  ponds  which 
had  been  prepared  for  them.  One  of  these  ])onds  was  about  40 
f(»et  by  so  fiM't,  with  a  water  de])th  of  <>  inches  to  5  f(Vt,  and  a 
<rravelly  clay  bottom.  Tln'  other  pond  ran<^ed  from  6  inches  to 
^  feet  in  <leptli.  an<i  of  about  the  same  area  and  a  meadow  loam 
l)ott<nn.  Hoth  ponds  are  nearly  reetan«rular  in  shape,  and  had  a 
water  sup])ly  of  about  <)()  <rallons  ])er  minute.  The  following 
year  the  lish  were  all  placed  in  one  pond  ()0  by  110  feet,  with 
a  water  de])th  raniring  from  six  inches  to  thnn}  and  onc»>-half  fet»t. 
The  bottom  was  meadow  loam  with  sonie  bulrushes  and  other 
plant  life  in  tln'  shallow  bottom.  The  water  supply  was  about 
TO  ^^allons  jht  minutt*.  l)urin<:  the  past  season  the  fish  were 
planted  in  a  ])on(I  of  about  111.*)  square  feet  in  area,  somc»what 
rei-tan;ruhir  n  shape  with  the  water  dejith  ran^^in^r  from  6  inches 
to  1  feet.  The  bottom  was  chiefly  meadow  loanu  but  with  solid 
places  when'  the  to|)  soil  wa>  removi'd.  The  pond  is  well  suj)pliiH.l 
with  ])hnits,  ami  the  water  su])ply  a\<'ra,ire>  ahout  100  gallons 
p<*r  minute.     The  tish  have  ut'ver  hww  known  to  s]>awn. 

At  the  Kish   Lakes  station  50  spotti'd  cattish   from   12  to  16 
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inches  in  length  were  received  in  good  condition  last  January, 
and  were  placed  temporarily  in  a  pond  of  comparatively  small 
area.  In  April  they  were  divided  into  three  lots  and  transported 
to  as  many  ponds.  One  lot  in  Pond  17,  so  called,  succumbed  to 
heat  at  a  temperature  of  86  degrees.  None  of  the  fish  have  yet 
been  known  to  spawn. 

APPAKATUS  AND  EC^UIPMENT. 

At  the  various  stations  where  Qgg&  of  the  salmonidae  are 
developed  it  has  been  observed  that  there  is  no  uniformity  in 
hatchery  equipment,  and  for  various  reasons  a  standard  width 
of  14  inches  inside  measure  for  hatching  troughs  has  been  adopt- 
ed by  the  Bureau  of  Fisheries.  It  is  believed  that  the  adoption 
of  uniform  measurements  in  all  standard  equipment  of  trout 
and  salmon  hatcheries,  whether  private,  state  or  government 
property,  would  result  in  a  material  saving  in  the  cost  of  con- 
struction, and  also  in  the  operating  expenses. 

The  adoption  of  a  standard  width  for  troughs  is  a  forerunner 
to  the  establishment  of  uniform  dimensions  of  hatchery  trays 
and  other  equipment  subject  to  variations  made  necessary  by 
local  conditions.  In  this  connection  it  is  observed  that  while 
asphaltum  paint  is  used  for  troughs  and  interior  equipment  at 
a  majority  of  fish  cultural  stations,  there  are  stations  where  the 
troughs  are  successfully  used  without  paint,  and  others  where 
lead  paint  on  the  inside  of  troughs  is  successfully  used. 

Experiments  are  now  being  conducted  to  ascertain  just 
what  material  is  most  practicable  from  a  fish  cultural  and  eco- 
nomical standpoint.  For  exposition  purposes,  where  clear  water 
is  available,  the  use  of  bath  tub  enamel  in  wooden  troughs  lias 
been  found  efficacious,  as  the  fish  and  eggs  can  be  more  plainly 
seen.    Xo  deleterious  effects  resulted  from  its  use. 

At  stations  where  they  an^  not  constantly  in  \ise  tlie  applica- 
tion of  bath  tub  enamel  on  the  inside  bottoms  of  rusty  transpor- 
tation cans  has  been  found  efficacio\is.  In  the  car  service,  how- 
ever, where  the  cans  are  almost  constantly  wet,  the  enamel  soon 
becomes  soft.  Last  vear  500  cans  with  enameled  bottoms  were 
purchased;  after  two  or  three  trips  the  enamel  softened  and 
rubbed  off.  An  enamel  or  light  colored  paint  that  will  stand 
continual  moisture  would  be  of  great  value  for  painting  the 
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bottoms  of  transportation  cans,  not  only  as  a  preventive  of  rust, 
but  also  because  the  bright  colored  bottom  pt»rmits  the  caretaker 
to  more  easily  examine  the  lish.     For  the  latter  reason  a  similar 

ft' 

material  would  l)e  valuable  for  hatching  troughs. 

LOBSTER  HATCHING, 

The  iniix>un(ling  of  egg-bearing  lobsters  on  the  Maine  coast 
(luring  the  winter  of  1904  was  so  successful  that  this  method  of 
increasing  the  collections  of  eggs  was  continued  during  the 
winter  of  1905  with  equally  good  results.  On  the  Massachusetts 
coast  the  pound  is  hardly  worth  while  with  the  present  available 
supply  of  lobsters,  but  experiments  were  made  at  the  Woods 
Hole  station  to  ascertain  the  practicability  of  carrying  berried 
lobsters  in  live  cars  throughout  the  winter.  A  lot  of  100  lob- 
strs  were  divided  equally  lx?twcen  two  cars  s'x4'x2'  8".  The 
cars  had  wooden  tops  and  bottoms  with  galvanized  wire  cloth 
for  sides  and  ends.  L'p  to  December  20  the  cars  were  moored 
on  the  surface  in  the  outer  basin  and  on  that  date  were  sunk  to 
the  bottom  of  the  harlK)r,  one  in  thirty-six  feet  and  the  other  in 
eighteen  feet  of  water.  Another  lot  of  300  were  i)laced  in  two 
floating  cars  I3!4'x()'4'x4' 8"  j^arlitioned  crosswise,  in  the  outer 
basin.  All  of  them  were  ted  regularly  to  the  middle  of  DecemlxT. 
ofter  which  date  no  food  was  given  them  until  alxnU  the  middle 
of  March.  Karly  in  January  a  cold  wave  ])ractically  closed  the 
harbor  with  ice  and  nothing  more  was  seen  of  the  lobsters  imtil 
alx^ut  the  middk-  of  March.  In  the  basin  where  the  300  lob- 
sters were  ])lace<l  the  ice  was  over  a  f(K)t  thick  during  a  part  of 
this  ])erio(l.  b'rom  the  middle  of  March  until  A])ril  jo  fcK^l  was 
sup])lie(l  regularly.  The  two  small  cars  which  were  simk  to  the 
bottcnn  showed  a  loss  of  aboiU  2^  jkt  cent.  <  )n  taking  the  lob- 
sters from  the  two  float in<j;^  cars  tifty-three  were  missing,  an<l  as 
there  were  no  shells  or  other  traces  of  them,  it  is  possible  that 
some  of  them  were  stolen.  The  experiment  is  theref(>re  not  en- 
tirely conclusive  but  was  sufticiently  successful  to  warrant  fur- 
them  attem])ts  at  penning  lobsters  throughout  another  season. 

In  the  matter  of  etjiiipment  for  hatching  lobsters  there  is  a 
<liversity  of  (»])inion  among  practical  fish  cultnri>ts.  During  the 
l)ast   four  \ears  the  Woods  Hole  stati<»n  has  operatt'cl  satisfac- 
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torily  with  open-top  McI>onald  jars,  fitted  with  nickel  rims  anr* 
over-flow  spouts,  the  water  being  conducted  directly  from  these 
jars  into  rectangular  aquaria  of  various  sizes.  No  change  has 
been  made  in  the  equipment  of  the  Gloucester  station  and  closed 
top  McDonald  jars  have  been  used.  During  the  past  winter 
the  superintendent  has  made  tests  with  the  open-top  Downing 
jar.  This  jar  is  unquestionably  preferable  to  the  open-top  Mc- 
Donald jar  for  the  reason  that  there  is  no  metal  about  it,  which 
is  especially  objectionable  with  salt  water.  Superintendent  Cor- 
liss reports  that  the  open-top  jar  is  just  as  good  as  the  closed-top 
jar  for  hatching  purposes,  but  complains  that  rectangular 
aquaria  with  open-top  jars  do  not  work  satisfactorily.  He  has 
been  accustomed  to  hold  lobsters  in  battery  jars  15"  high  and  9" 
in  diameter,  so  arranged  that  two  hatching  jars  empty  into  one 
battery  jar  and  the  combined  force  of  water  from  these  two  jars 
keeps  the  contents  of  the  battery  jars  in  constant  motion.  In  a 
large  aquarium  there  is  always  dead  water  in  some  parts,  and 
the  eggs  and  fry  collecting  there  are  lost.  In  holding  lobster 
fry  it  appears  absolutely  necessary  to  keep  them  in  constant  mo- 
tion, in  order  to  prevent  bunching  and  snK)thering,  and  also  to 
prevent  cannibalism.  Mr.  Corliss  says  that  another  point  in 
favor  of  the  battery  jar  is  its  convenience,  and  the  saving  of 
time  when  putting  up  shipments  of  fry  and  in  estimating  the 
number  of  frv  on  hand.  He  states  that  it  takes  nearly  three 
times  as  long  to  put  up  a  shipment  of  lobster  fry  from  a  large 
aquarium  as  it  does  from  battery  jars.  At  the  new  lobster  sta- 
tion at  Boothbay  Harbor,  Maine,  Superintendent  Hahn  has  used 
both  the  open-top  and  the  closed-top  jars,  and  his  experience  is 
very  similar  to  that  of  Superintendent  Corliss.  He  objects  to 
the  open-top  jar  when  used  in  connection  with  rectangular 
aquaria.  The  tests  have  not  been  brought  to  a  conclusion,  hut 
apparently  there  are  objectionable  features  to  the  square 
aquaria.  These  were  adopted  at  the  Woods  Hole  station  upon 
the  recommendation  of  a  Special  Comn^ission  for  the  Investiga- 
tion of  Lx)bsters  and  Soft  Shell  Clams.  It  is  believed,  however, 
that  the  Downing  open-top  jar  or  an  improvement  on  the  same 
will  be  decidedly  preferable  to  the  closed-top  jar  for  hatching 
lobsters.  It  is  less  expensive  than  the  former,  and  in  addition 
has  the  other  advantages  already  mentioned. 
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It  has  been  customary  to  transport  lobslers  to  the  stations 
where  they  are  to  be  stripped  of  their  eggs,  and  then  retttm 
them  to  the  waters  from  which  taken.  In  general  this  may  be 
considered  the  best  method  of  transporting  eggs,  but  in  order 
to  test  the  efficacy  of  stripping  the  eggs  from  the  lobsters  and 
transpcMting  them,  Superintendent  Hahn  was  directed  to  ex- 
periment with  a  packing  case  used  in  the  transportation  of  tnwit 
egg^.  The  trays  were  first  thoroughly  soaked  in  salt  water,  and 
nearly  400,000  lobster  eggs  were  then  placed  upon  eight  trays. 
Before  placing  the  trays  in  the  packing  case,  the  bottom  was 
covered  with,  ice  surrotmded  with  two  inches  of  salt  water- 
soaked  moss.  Two  empty  trays  were  placed  upside  down  on 
top  of  the  ice  and  the  trays  of  eggs  were  then  added.  Canvas 
was  wrapped  arotmd  the  trays  of  eggs,  and  then  the  interven- 
ing space  between  the  canvas  and  the  sides  of  the  case  was  filled 
with  alternate  layers  of  moss  and  crushed  ice  to  the  height  of 
the  top  tray.  The  eggs  were  held  by  this  method  twenty-four 
hours  and  then  taken  out.  They  had  a  thoroughly  dried  ap- 
pearance but  apparently  did  not  suffer  injury.  This  appears  to 
be  the  first  time  that  lobster  eggs  have  been  transported  on 
trays,  and  the  experiment  demonstrates  that  they  can  be  so 
transported,  precautions  being  taken  to  keep  them  at  a  proper 
temperature  without  permitting  ice  or  fresh  water  to  come  in 
contact  wih  them. 


THE  EARLY  FEEDING  OF  SALMONOID  FRY. 

BY   CHARLES   E.   ATKINS^   EAST  ORLAXD,   ME. 

The  initial  feeding  of  salmonoid  fry  has  always  been  regarded 
by  fish  culturists  as  of  critical  importance  and  it  has  come  to  be 
generally  considered  of  urgent  necessity  that  the  first  manifes- 
tation of  desire  for  food  should  be  met  promptly  by  its  gratifi- 
cation. Either  artificial  food  must  be  administered  at  once  or 
the  fry  must  be  liberated  in  water  affording  an  immediate  and 
constant  supply  of  natural  food.  Some  authorities  have  even 
urged  feedings  in  advance  of  the  absorption  of  the  yolk  sack. 
The  consequences  of  even  a  brief  delay  in  this  matter  have  been 
supposed  to  be  very  serious,  extending  to  the  deatli  of  all  fry 
subjected  to  a  few  days  of  hunger. 

At  the  Craig  Brook  station  it  haf?  been  one  of  the  rules  most 
rigidly  enforced,  to  watch  the  fry  approaching  the  completion 
of  the  sack-period  very  closely,  anticipating  their  appetites  by 
tempting  bits  thrown  in  tentatively,  and  to  lose  not  a  day  in 
satisfying  the  first  demand  for  food.  As  early  however  as  1897 
a  single  experiment  in  fasting  had  indicated  that  the  question 
of  the  soundness  of  the  theories  accepted  might  well  be  taken 
up,  and  with  the  hope  of  accumulating  data  from  which  safe 
rules  of  procedure  could  be  fonnulated,  several  experiments  in 
the  enforced  fasting  of  fr}'  were  undertaken  in  1904,  and  a 
more  extended  series  in  1905.  It  is  the  purpose  of  this  paper 
to  present  the  most  important  results  obtained  from  the  experi- 
ments of  1905. 

The  data  which  I  will  consider  concern  the  treatment  of  4 
lots  of  brook  trout  frv,  4  of  lake  trout,  8  of  Atlantic  salmon  and 
4  of  silver  salmon,  20  lots  in  all,  that  were  subjected  to  enforced 
abstinence  from  foo<] :  and  of  3  control  lots  which  were  closelv 
related  to  the  fasting  subjects,  but  were  amply  fed.  All  of  these 
try  were  hatched  at  Craig  Brook.  The  feeding  and  fasting  were 
conducted  in  troughs  a  little  more  than  a  foot  wide,  in  which  a 
depth  of  water  of  about  4  or  5  inches  was  maintained.  The  wn- 
ter  was  mainly  derived  from  Craig  pond,  a  lakelet  of  great 
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purity,  but  was  mixed  with  spring  water,  the  latter  ccMistitutijig 
perhaps  one-third  of  the  supply  in  part  of  the  trough  system 
and  less  than  one-eighth  part  in  the  others.  All  of  the  fry  were 
hatched  in  the  supply  ^containing  the  smaller  proportions  of 
spring  water,  and  some  of  the  experiments  were  begun  there, 
but  all  were  Anally  moved  to  the  troughs  fed  by  other  mixture. 
The  temperature  ranged  from  50  to  64  degrees  F. 

The  brook  trout  treated  were  all  derived  from  eggs  received 
from  private  parties  in  Massachusetts,  who  were  rearing  troat 
for  the  food  market,  and  were  of  inferior  quality  and  lacking 
in  vigor,  as  shown  by  the  history  of  the  control  lot,  Xo.  1768, 
out  of  which  were  taken  the  experimental  lots,  4  in  number, 
consisting  of  1,000  fr\'  each,  A,  B,  C  and  D.  On  May  23,  the 
control  lot  lx}gan  to  fee<l,  and  thenceforth  received  chopped 
hogs'  liver  four  times  daily.  Lot  1768  A  was  not  fed  until  6 
days  later;  1768  B  was  compelled  to  wait  for  its  first  feed  9 
days;  1768  C,  14  days;  1768  B,  19  days.  As  each  of  them 
reached  the  termination  of  its  fast  it  was  fed  thenceforth  like 
the  control  lot,  4  times  dailv.  The  results  noted  were  mainlv 
in  the  list  of  di?aths,  which  ^'as  ke[)t  with  fcreat  care  to  secure 
accuracy.  The  numlwT  dyin^  was  r(»c'c>nlc(l  daily,  and  for  the 
purpose  of  this  pa[HT  the  record  will  1k»  quotcnl  from  the  begin- 
ning of  the  fast  to  1.5  days  after  its  clost*.  The  loss  rt»cord  of 
1768  A,  thus  covcr(»<l  20  days,  and  during  that  time  the  mortal- 
ity amountiKl  to  *22,  or  a  little  mnn*  than  '2  ]x»r  cent.  Th<»  reconl- 
IR»ri(Ml  of  the  J)-<lay  fasters,  1768  B,  was  24  days,  and  the  deaths 
therein  wen*  (JO,  or  <>  per  cent.  The  14-day  fasters,  lot  1768  C\ 
in  21)  (lavs  lost  ."in,  or  nearlv  02  ])er  cent.  The  lJ)-dav  fasters, 
in  3-1  days  lost  7  76,  or  nearly  78  ])er  eent.  Thus  it  would  a]>pear 
that  in  this  series,  the  losses  were  severer  the  lon^T  th(»  fast, 
ancl  in  the  ease  of  the  lonp'st  fast  the  loss  approached  annihil- 
ation. 

Ijet  us  now  s<»e  how  these  losses  eoni]>ared  with  those  sufferiKl 
1)V  the  control  lot,  which  had  been  fe<l  eonstantlv  from  the  start, 
4  time's  daily.  ('oni])aring  the  latter  with  the  .Vday  fasters 
( 1T68  A  )  the  control  h)t  lost  four  and  four-tonths  i)er  (vnt  while 
the  fastcFs  wen*  losing  two  and  two-tenths  per  cent,  that  is,  if 
thcs4»  n»sults  he  attributed  wholly  to  the  f<H>(l,  the  generous  fad- 
ing doubled  the  mortality.     (V)nipare(l   with   the  J)-<lay   fasters 
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the  control  lot  HeeniH  to  have  reapinl  a  slight  advantagi'  from  tlu» 
food  eaten,  having  lost  but  four  and  nine-tenths  per  eent,  while 
the  fa«tere  were  lotting  six  ]ier  cent.  When  we  next  compare  the 
eaters  with  the  H-day  faaters,  we  find  the  advantage  vctv  decid- 
edlv  in  favor  of  the  food ;  the  eaters  have  lost  but  five  and  four- 
tenths  per  cent,  while  the  fasters  were  losing  52  per  cent;  finally, 
the  victims  of  the  19-<lay  fast  lost  78  ix*r  cent,  while  the  eaters 
were  losing  (>  per  cent. 

Whether  trout  fry  of  prime  condition,  from  vigorous  wild 
parents,  would  have  suffered  as  severely  as  those  treated  in  these 
experiments  is  a  question  we  have  no  means  of  answering  |x>si- 
tively ;  but  the  presumption  favors  a  negative  answer. 

The  next  series  of  experiments  to  l)e  considered  deals  with 
lake  trout  frv.  Of  these  there  were  four  lots,  of  100  frv  each, 
and  their  fasts,  as  in  the  caa*  of  the  trout,  were,  n^pectively, 
5,  9,  14  and  19  davs,  but  in  each  case  the  frv  had  been  finl  (>  davs 
before  the  fast  began.  Accounting  in  each  case  for  the  lossi^s 
from  the  beginning  of  the  fast  down  to  15  days  after  its  closi^ 
it  appeared  that  the  mortality  was  a  little  heavier  than  with 
brook  trout  in  the  cases  of  the  fry  fasting  5  and  9  days,  and  a 
little  lighter  in  cast^  of  the  longer  fasts.  There  was  no  control 
lot  of  lake  trout. 

Of  Atlantic  salmon  fry  there  were  two  stories.  The  first  series 
embraced  4  lots,  of  1,000  each  (mark^l  1847  A,  H,  ('  and  D), 
and  their  fasts  were,  respectively,  for  5,  10,  15  and  20  days. 
Xone  of  them  had  received  any  food  l>efore  the  experiments 
began.  The  total  losses  for  periods  corresjmnding  w^ith  the  com- 
putations for  the  brook  and  lake  trout,  that  is,  from  the  begin- 
ning of  the  fast  down  to  15  days  after  its  close,  were  ri*si>ectively, 
25,  43,  64  and  217  fry  out  of  each  thousand — the  percentages 
being  thus  two  and  five-U»nths,  four  and  thrtv-tenths,  six  and 
four-tenths  and  twentv-one  and  seven-tenths. 

The  second  series  of  Atlantic  salmon  fasters  consisted  of  four 
lots  of  500  each,  from  the  same  control  lot  as  the  first  series, 
namely,  Xo.  1847,  and  the  members  of  this  series  were  distin- 
guished by  the  letters  E,  F,  U  and  H.  Their  losses  for  similar 
periods  aa  the  other  series  were,  respei-tively,  in  |)ert*entages, 
four-tenths,  eight-tenths,  six  and  six-tenths  and  fourteen  and 
six-tentha.    As  comjMired  with  the  first  series,  these  were  lighter 
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losses  except  in  case  of  the  15-day  fasts,  where  it  was  almost 
exactly  the  same.  The  mean  losses  of  all  the  lots  of  the  first 
series  were  eight  and  seven-tenths  per  cent>  and  of  the  second 
series  five  and  six-tenths  per  cent,  a  difference  of  three  and  one- 
tenth  per  cent  in  favor  of  the  second  series.  As  these  fry,  botb 
series^  were  taken  out  of  the  same  original  lot,  the  difference' 
suggests  the  query  whether  there  was  any  difference  in  the  treat* 
ment  of  the  two  series.  There  was  a  difference,  which  I  will  now 
state,  without,  however,  claiming  that  it  explains  the  difference 
in  results. 

It  had  occurred  to  the  experimenter  that  fry  that  were  de- 
nied artificial  food  might  still  be  able  to  pick  up  a  trifle  of  food 
in  the  form  of  minute  animal  life  brought  in  with  the  water- 
supply,  to  tide  them  over  the  waiting  period.  In  order  to  eKm* 
inate  this  source  of  uncertainty,  one  series  of  the  Atlantic 
salmon  festers  was  kept  in  water  filtered  through  gravel  and 
sand  which  must  have  intercepted  most,  perhaps  not  all,  natural 
food.  Now  did  the  fry  so  treated  show  any  effect  of  being  de- 
prived of  an  equal  opportunity  to  snatch  a  possible  bite  of  live 
food  now  and  then?  On  the  contrary,  the  fry  so  rigorously 
treated  had  lighter  losses  than  those  in  unfiltered  water.  The 
goncral  summary  for  the  si^rii*?  in  unfiltered  water  show  a  loss 
of  ei^lit  and  sovon-tentlis  ])or  cent,  for  those  in  the  filtered 
water  five  and  six-tenths  per  cent,  a  difference  of  three  and  one- 
tenth  per  cent  in  favor  of  the  filtorod  water. 

Now  how  do  the  losses  of  tlie  fastors  compare  with  those  of 
llie  control  lot  from  which  tlicv  wore  taken  and  which  had  been 
fed  4  times  a  dav?  As  in  the*  case  of  the  brook  trout  the  five 
day  fasts  were  accompanied  in  each  series  of  fasters  by  a  light- 
er loss  than  in  the  fish  that  were  f(»(l.  Th(»  10-dav  fast  of  the 
first  series  was  accompanied  by  a  little  heavier,  and  that  of  the 
s<H)(md  s<Tics  by  a  very  much  lighter  loss  than  in  the  control. 

Tlic  facts  already  statcnl  arc  certainly  suri)risinp,  but  the 
most  astonishing  part  of  this  experience  is  still  to  be  laid  before 
you.  It  jx^rtains  to  the  ex|>eriment  with  silver  salmon.  fOncor- 
hynchug  Kisutchl  This  Pacific  species  the  station  has  handled 
this  year  for  the  first  time.  For  the  fasting  experiment  4  lots  of 
them  were  coimted  out,  500  frv  in  each.  Thev  were  readv  to  feed 
May  18,  and  on  that  day  the  fcedinp^  of  the  control  lot  began,  at 
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the  rate  of  4  feeds  per  day  of  chopped  hogs'  liver.     The  fasts 
were  for  5  days^  10  days,  14  days  and  19  days.    The  losses  of 
the  first  three  lots  for  the  usual  period,  that  is,  from  the  hegin- 
ning  of  the  fast  down  to  15  days  after  its  close,  were  exactly 
alike,  8  fish  dying  out  of  each  lot,  a  percentage,  for  the  entire 
period,  of  one  and  six-tenths.    The  lot  that  fasted  19  davs  lost — 
in  34  days  just  6  fry,  a  percentage  of  one  and  two-tenths.    Com- 
paring now  the  4  lots  with  each  other  and  stating  the  losses  in 
the  ratio  of  the  daily  losses  per  10,000,  the  fasters  for  5  days 
lost  8 ;  the  fasters  for  9  days  lost  six  and  four-tenths ;  the  f ast- 
^x^  for  14  days  lost  five  and  one-half;  the  fasters  for  19  days 
ic^t  three  and  one-half ;  eight,  six  and  four-tenths,  five  and  one- 
^^if  and  three  and  one-half.    That  is,  the  longer  the  fry  fasted 
^^o  lighter  the  mortality.    Comparing  now  the  fasters  with  the 
"trol  lot  it  is  found  that  the  latter,  the  feeders,  lost  at  the  rate, 
tr<^  in  daily  loss  per  10,000,  for  the  different  periods,  13; 
and  four-tenths :  nine ;  and  seven  and  seven-tenths.    A  mean 
€:  Jiese  losses  would  be  10  dailv  out  of  10,000  or  one-tenth  of 
per  cent,  while  the  mean  loss  of  the  fasters  was  five  and 
t-tenths  daily  out  of  10,000,  or  one-seventeenth  of  one  per 
-.    That  is,  taken  all  together,  the  feeders  lost  almost  twice 
eavilv  as  the  fasters. 
-  To  sum  up  for  all  the  species  exwpt  lake  trout,  the  5-day 

^'^  ^^  -«  were  in  all  cases  accompanied  by  lighter  mortality  than 
suffered  by  the  feeding  fish ;  the  9  and  10-day  fasts  by  light- 
*^^       ^^^^ortality  in  some  cases,  by  heavier  in  otliers;  the  14  to  20-day 
"^  s  by  heavier  mortality  except  in  the  case  of  silver  salmon. 

The  subsequent  behavior  of  the   fry  deserves  a  moment's 

^=^ition.    The  fr}*  appeared,  during  the  extended  fast,  to  grow 

^^^iner  in  body,  but  when  feeding  began  they  were  in  every  case 

^y,  at  once  took  to  eating  and  in  a  few  days  showed  that  they 

building  up. 

What  practical  lessons  are  to  be  drawn  ?   Far  be  it  from  me 

insist  that  this  series  of  experiments  be  taken  as  concluding 

matter.    It  is  only  one  series,  and  needs  support  from  others. 

the  results  agree  in  general  with  those  obtained  in  1904  and 


t 


^>"lier,  at  the  Craig  Brook  Station,  and  surely  indicate  that  an 
'^y  and  abundant  supply  of  food  is  by  no  means  so  cs5?ential 
trout  and  salmon  fry  as  we  have  supposed.     They  even  go 
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further  and  open  the  question  whether  feeding  at  the  initial 
stage  has  not  ben  overdone  in  the  past^  both  as  to  time  and  qnaa- 
tity.  Possibly  it  might  be  better  to  wait  a  few  days  longer  or 
to  limit  the  quantity  or  frequency.  But  these  are  questions  that 
should  be  very  carefully  investigated,  and  I  urge  the  study  of  the 
matter  upon  all  iish-culturist^. 
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DISCUSSION. 

President :  Perhaps  there  are  some  gentlemen  here  who  have 
liad  experienw  in  the  same  line,  and  who  would  like  to  make 
some  remarks  on  the  question.  We  should  be  glad  to  hear  frwn 
them  if  thev  have. 

Mr.  Titcomb :  How  do  you  determine  the  actual  number  of 
days  that  have  jiassed,  so  as  to  know  when  to  begin  reckoning 
tlie  period  of  testing  and  fee<ling? 

Mr.  Atkins:  We  can^fully  watched  the  fish,  and  whenever 
the  genwal  lot  was  ready  to  fetnl  then  we  reckoned  that  the 
fasting  l)egan.  For  instance,  the  control  lots  we^^  taken  out 
of  the  same  original  lots  as  the  fasters,  so  they  wt^re  all 
originally  the  same  lot  of  eggs.  One  section  would  l)e  set  out 
to  Ik»  fed  and  another  to  fast.  Those  that  were  set  out  to  be 
fed  would  1h»  tried  carefully,  and  the  regular  feeding  i)egun  the 
moment  they  Iwgan  to  take  food,  and  from  that  time  on  wc 
iK'gan  to  take  our  rtvords. 

Mr.  Clark:  Thesi*  accurate  experiments  noted  do^m  ait*  very 
important.  If  conclusive,  we  niH'd  not  hurry  out  our  fry,  as 
I  have  done  for  many  years,  tor  I  have  always  made  it  a  |3oint 
to  distribute  frv  hefon*  the  sac  was  entire! v  irone.  We  wen* 
afraid  that  otherwise  the  fish  would  he^rin  to  starve  U'fore  thev 
found  their  natural  food.  At  the  present  lime  most  of  the  jhhv 
j)le  distributing  tisli  ;ro  on  that  |>lan:  thi\v  trv  to  get  them  out 
as  frv  before  the  sac  is  entirelv  ;r<>ne,  because  thev  are  afraid  that 
otherwise  the  fish  will  starve.  Hut,  Mr.  Atkins,  even  with  our 
feeding  as  we  <lo  now.  that  is,  |>uttin;r  <>vn'  tish  in  the  fe(*<ling 
trough  iK'fon*  the  sac  is  gone,  we  still  fin<l  from  two  ]ht 
cent  to  five  or  ten  per  cent  that  starve  and  drift  down  to  the 
.screen.  Now,  dn  vou  think  that  thev  are  starving:.  <n'  are  thev 
simply  weak  tish?  hid  yon  make  a  not*'  in  your  experiments 
as  to  anv  such  weak  tish  r 

Mr.  Atkins:  While  the  lost  are  all  i-ecorded,  although  I 
did  not  |K'rsonally  look  into  the  trough  to  see  whether  the  fish 
were  uji  at  the  head  of  the  trough,  or  down  at  the  f(H)t,  and  <lid 
not  ask  any  (pn»stions  alxnit  it,  I  |>resunie,  i\>  is  usually  the  case, 
that  most  of  the  dead  tish  were  found  at   the  lower  <»nd  of  tb<* 
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trc^«agh,  and  that  they  were  probably  weaklings.     Why  they  were 

^'^:*-*^>klings  I  think  is  an  open  question;  but  1  am  more  inclined 

tHi^  jn  ever,  after  these  experiments,  to  think  that  the  weakness 

'•^^-^■^  asj't  have  been  originally  with  the  fish,  and  was  not  because 

^^^**^'  were  lacking  food  or  had  failed  to  get  their  shaR»,  and  that 

^"^^jv*  would  have  died  anyway.     In  fact,  as  was  seen  in  general, 

^'^^       ^ound  that  the  fish  that  were  fed  liberally,  lost  more  during 

^"*-^*'      short  periods,  five  and  ten  days,  than  those  that  had  no 

^^*'^^1     given  them  at  all.     So   1   think  that  the  [)robability  is, 

^^  t:    "when  we  are  able  to  investigate  that  question  very  closely, 

^'^*    5^1iall  find  that  the  cause  of  the  death  of  those  fish  is  generally 

*^^^^^  Nothing  besides  lack  of  food. 

^Ir.  Clark:    Do  you  now  think  from  these  experiments,  that 
-   ^^^^    will  feel  warranted  in  not  hurr^'i ng  to  get  your  fry  out?     I 
^  *^^    it  for  granted  that  you  have  been  distributing  fry  and  that 
^^*  ^im  has  Ijeen  to  get  them  out  before  they  were  too  old. 

--V.  Yes. 

^^.   And  now  do  vou  think  that  vou   will   be  warranted   in 
*^*^iT>g  more  time,  if  nwessary,  and  not  hurrying? 

-:X.  Well  yes.     1  think  we  will  be  warranted  in  taking  more 

*  ^'^^^^  ;  but  I  would  not  like  that  series  of  experiments  to  be  taken 

^•^nnclusive.     We  must  keep  trying,  and  I  hope  to  1k'  al)le  to 

•^~       ^he  experinuent  more  extensively  another  season.     I   shall 

^^^'^^     dare  to  experiment  with  a  larger  number  of  lish  than  I  did 

^*^  *^>^xe,  and  possibly  I  will  feel  a  great  deal  surer  of  m\'  ground 

^^^tilier  season  than  I  do  now. 

^fr.  Dinsmore:    I  would  like  to  ask  if,  in  the  case  of  the  fish 

^lie  controlled  lot*,  the  base  on  which   the  percentage  was 

^*^W:one<l  was  the  same  as  in  the  experimental  lots;  thai   is  to 

*^^'.-*     whether  in  the  controlled   lots  vou   had  more  fish  in   the 

^•^^xighs  than  in  the  experimental  lots.     I  did  not  catch  the  })()int. 

*\.  No,  I  have  a  tabulated  statement  that  will  answer  that 

"^^<^**5tion.     In  the  case  of  the  first  series  of  Atlantic  salmon  there 

^**^  1000  m  each  case,  in  the  first  series  of  the  experimenting: 

^^^1  there  were  500  in  each  of  the  four  of  the  second  series  of 

*^l>tTiment8;  and  the  ccmtrol   lot   was  a   larger  lot  containing 

•^>O00,  and  was  held  in  quite  a  number  of  troughs.      I  cannot 

*^^te  how  much  room,  comparatively,  those  fish  had,  hut  in  the 
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ease  of  the  brook  trout^  the  number  of  brook  trout  in  the  control 
lot  was  yer>'  large.  In  the  ease  of  the  silver  salmon  the  control 
lot  was  just  the  same  size  as  the  experimental  lots,  500  in  each 
lot,  and  they  had  the  same  r()om.  And  the  performance  of  the 
fish  that  were  fasting  was  much  above  those  that  were  fed. 

Mr.  Talbott:  It  seems  to  me  that  it  would  be  of  some  inter- 
est to  know  what  the  final  effect  on  those  trout  might  be.  I 
know  more  about  pigs  than  the  raising  of  fish,  and  a  pig  ill-fed 
in  its  early  months  l)ecomes  |)ermanently  stunted.  Is  there  no 
fear  that  starving  the  trout  will  so  stunt  the  fish  that  it  will 
never  reach  the  size  that  it  would  otherwise  reach  at  maturity? 

Mr.  Atkins:  I  think  there  is  good  ground  for  suspecting 
that  it  will  have  that  eflfect.  The  experiments  of  1904  were 
made  in  June  and  Julv,  but  I  intended  to  carry  all  the  fish 
experimented  with,  through  to  October,  and  then  to  weigh  the 
different  lots  very  carefully,  and  see  which  had  gained  the  most, 
and  bow  nmch  the  fasters  liad  suflfercd  in  their  growth  during 
the  8i»ason ;  l)ut  unfortuately  the  troughs  were  little  experimental 
affairs,  standing  sido  by  side,  and  were  not  guarded  against  each 
other;  and  too  many  fisli  jumped  over  from  one  to  anotlier  and 
got  mixed  uj),  so  that  1  could  not  rely  on  the  results.  This 
year,  liow(»ver,  those  lots  are  all  to  he  carefully  ke])t  Si»parate. 
and  in  October  I  shall  >u»igh  them  all  and  then  he  able  to  answer 
that  question.  But  to  the  eye  they  s(M»ni  to  he  keeping  uj)  well, 
and  we  ho|K»  that  even  in  the  cas(»  of  the  longest  fast,  the  fish 
will  Ik'  pretty  good  lish  when  fall  conies.  Of  c(nirse  I  do  not 
wish  to  h(»  un<lerst<MMl  as  claiming  that  tluTe  is  any  likelihood 
of  our  finding  any  advantage  in  kiv|)ing  fish  fasting  IJ)  or  20 
days  —  I  do  not  exjK'ct  that.  I  <lo  not  ev(»n  expwt  that  we  shall 
find  that  it  is  any  U'tter  for  theiu  to  fast  ten  days:  and  perhaps 
it  would  not  he  (juite  so  giMwl  on  th(»  whole,  hut  1  <lo  think  that 
there  is  a  great  prohahility  of  its  proving  finally  that  there  is 
no  particular  hurry  about  turning  the  fish  out  in  the  lH.*ginning, 
and  if  it  is  desirable  for  any  reason  to  interrupt  fe<»ding  1,  2, 
l\  or  1  (lavs,  we  niHMl  not  fear  anv  untoward  results  from  the 
interruption.  It  may  he  ned'ssary  in  case  of  the  attack  of  some 
disease  to  put  a  group  of  fish  on  a  limited  diet,  or  have  then:  go 
without  f(H)d  for  a  number  of  days;  and  if  such  experiments  in 
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tMM,^^     future  lead  to  similar  resulti*  as  these  that  I  have  reported, 
tM^M,  ^^mn  we  should  feel  quite  safe  to  do  such  things. 


^Ir.  Clark:  I  think  Mr.  Atkins  has  stated  in  his  discussion 
ti^  srm.  -t  in  1904  the  fish  hecanie  mixed. 

A.  Yes. 

Mr.  Clark:  That  was  the  first  time  we  heard  vou  sav  anv- 
iTm  m  'Wig  about  1904.  Tn  the  paper  you  did  not  give  us  those 
fm  ^J^  'm-  ires. 

^fr.  Atkins:    I  mentioned  the  fact  that  I  tried  it  in  1904. 

Q.  Did  you  find  the  percentages  run  the  same  in  1904  as 
i.-r^  1905? 

A.  Yes,  about  the  same. 

Mr.  Marsh:    Was  every  remnant  of  the  sac  in  the  19  day  lot 
^*^>=^<>rbe<l  l)efore  the  period  of  fasting  began? 

A.  Yes. 

^Ir.  Dean:    This  last  spring  we  took  a  lot  of  1,000  trout  up 

^     "^l^e  spring  to  test  the  water;  it  was  over  2  miles  up  there, 

^'^^*      ^'e  could  not  feed  the  fish  more  than  once  a  dav;  but  thev 

^^*^      *is  well  or  better  than  those  fish  tliat  had  been  left  in  the 

^^^lierA'.     But  in  taking  out  fish  for  experiments^  oftentimes 

"^^ike  them  out  of  a  lot  of  fish,  and  nwessarily  dip  out  the  Ix'st 

^***   ;  and  you  leave  the  inferior  fisli  in  the  trough  for  control : 

*ir  as  percentage  went,  those  that  went  to  tlie  spring  did 

r  than  those  that  were  left  in  tlie  trough.     When  tliere  an' 
a     1 

^^t:  of  fish  in  a  trough,  the  weaker  ones  go  to  the  lower  end. 

**     you  usually  go  to  the  head  of  the  trougli  to  di|)  out  fisli  for 

l^^riments,  and  thus  get  a  superior  lot. 

,  ^Ir.  Atkins:     I  thought  of  that  point  after  the  experiments 

^^*     bt»en  concluded,  and  I  asked  mv  foreman,  who  had  direct 

^^t*s:e  of  the  matter,  whether  he  tried  to  select  the  best  fish, 

»  M'hether  he  tried  to  select  just  a  fair  average  of  tlieni,  and 

^*     told  me  that  he  tried  to  avoid  s(»lecting  the  best  fish  but  to 

^l^e  a  fair  average.     His  effort  was  in  that  direction:  but  of 

^*:r8e  it  is  quite  possible  that  unintentionally  the  men   who 
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counted  those  fish  out,  did  g<Q\.  rather  better  than  the  average. 
In  fact  it  would  not  surj)rise  me,  if  that  turned  out  to  be  exactly 
the  case. 

Mr.  Dean:  That  is  what  1  mean:  vou  do  not  intentionallv 
do  so,  l)ut  cannot  help  it,  Inx-ausi'  in  di])ping  up,  the  weak  fish 
will  not  get  into  your  nets. 

Mr.  Atkins:  I  am  hardly  ready  to  accept  that  theory.  I 
think  the  weak  fish  will  get  into  the  net  as  readily  as  the  good 
ones. 

Mr.  Dean:  Yes,  if  vou  went  clear  to  the  l)Ottom  vou  would 
get  the  weak  fish,  hut  if  you  just  simply  get  the  fish  from  the  top 
of  the  trough,  you  will  get  the  stronger  and  hardier  specimens. 

Mr.  Atkins:  In  our  way  of  handling  we  go  to  the  bottom 
every  time.  We  dip  up  fish  with  nets  with  flat  fronts.  The 
water  is  only  fiv(»  inches  dee])  and  we  dip  clear  to  the  Iwttom  of 
the  troughs  every  time. 

Mr.  (Mark:  Would  it  not  Ik*  In'tter  for  Mr.  Atkins  if  lie 
makes  a  similar  cxjHTiment  another  year,  to  go  further  back 
than  the  fry  when  they  are  swimming  u]),  and  take  a  tray,  say 
of  MM)  eggs,  for  your  control  lot,  and  a  tray  of  iy^\i^  for  your 
different  fasting  lots.  Then  you  will  have  the  weak  and  strong 
all  together.  Then  1  think  you  would  come  nearer  a  correct 
result   than   i)y   the  ])resent   method. 

Mr.  Atkins:  Ves,  if  you  are  (juite  sure  your  eggs  an*  alike 
on  the  (lilferent  trays;  and  I  think  it  would  he  well  worth  while 
to  begin  with  the  i'^^\l^.  inst<'ad  of  waiting  for  the  fry. 

Mr.  Clark:     Start  after  vour  ciriTs  are  eved. 


r»r-' 


Mr.   Titcoinh:      In   your  observations  or   exj)eriments,   have 
vou  observed   that   frv  do  not   take  anv  f(M)d  whatever  until  the 

•  •  • 

>ae   i>  entirely  absorbed  ? 

Mr.  Atkins:     I  have  not  observed.      I  have  not  studied  them 
in  that  direction  I'nougb  to  ^ay. 

Mr.   Clark:      I    have  seen    tbeni    take    it    before  the  sac   was 

LTone. 
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Mr.  Atkins:  1  think  I  have  stvn  that  thing  happen.  It 
will  snap  at  it  at  any  rate. 

Mr.  Clark:    1  have  setMi  them  take  liver. 

Mr.  Titeouih:  It  has  l)een  quite  eustomarv,  and  Injlieved  to 
be  desirable  at  many  stations  to  l)egin  to  fwd  fry  before  the  sac 
is  absorbed,  sometimes  giving  them  nothing  but  blood.  But  in 
this  ease  I  wondered  just  how  you  knew  when  the  sae  was 
entirely  al)sorbe<l.  I  thought  you  judged  the  fasting  period  as 
against  the  feeding  pt»ri(Kl  by  the  time  the  fish  In'gan  to  take 
food  rather  than  as  to  whether  the  sae  was  entirelv  absorbed  or 
not. 

Mr.  Atkins:  You  an»  eorn»ct.     We  go  rather  by  the  indiea- 

tion  of  the  fish  as  to  whether  thev  want  focxl  than  bv  actual 

examination,   to  determine   the  absorption  of  the  sac.     Those 

have  been  mv  instructions  to  mv  assistants,  to  trv  the  fisb,  and 

whenever  thev  are  readv  for  food  to  give  it  to  them.     Rut  in 

j^neral  it  can  be  said  that  we  In'gan  about  the  time  the  sac  was 

absorbed.     I  do  not  think  that  in  case  of  our  fish  there  has  been 

jany  general  anticipation  of  the  absorption  of  the  sac  in  their 

taking  food,  although  not  having  studied  that  iK>int  very  closely 

/    'Would  not  like  to  be  certain  of  the  absolute  corn»ctness  of  the 

Mr.  Titcomh:  Then  if  the  trout,  in  your  cxix»rimeiits, 
iXBie  up  to  take  food  a  little  before  the  sac  was  absorbed,  this 
'-F^^r-iment  nuiy  have  l>een  Ix^gun  a  little  before  the  sac  was  ab- 

-^A..      It  is  possible. 

^^^(•retarv:  There  are  some  communications  from   mcml)ers 

■ 

^^'^^  questions  in  regard  to  trout,  this  InMng  the  subject  under 
^^^^^ftssion. 

I      have  received  with  the  following  re])ort  a  letter  containing 
^'^^Ci^stion   which   is  as   follows: 

*" There  is  one  qui^ition,  recentlv  called  to  mv  attention,  in 
'^'^^ion  to  fish  culture,  which  I  should  be  verv  much  i)leas(Hl 
'^*^ve  discussed  bv  the  societv. 

1^    am  President  of  the  (irand  Mesa  J^ake  and  Park  Company, 
^    l>roprietor  of  13  large  lakes  on  the  (irand  Mesa  in  Colorado, 
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wliicli  Kiiiluiii  ;i  viTv  gri'at  many  native  mountain  trom.  Tin*- 
Inia's  nrc  iiniit'r  Icnsc  to  tin-  ITnilcd  Statt-s  government  for  the 
puriKwe  of  permitting:  the  United  Stall*  Fish  CominisKinn  to 
take  tliert-from  Rpawn  for  povernmi-nt  use  in  propapatitm.  Tlit; 
present  eii]>eriiiten(lent  of  the  liatelierv  eluium  to  me  that  the 
larpe  male  trout  in  the  lakes  are  very  destructive  to  the  fry, 
H  iRirtiim  of  whieh  are  eacli  yi-ar  wturned  to  tlw  laken  hy  thf  Piah 
Comminsioner,  and  advises  tliat  a  large  iihiiiIrt  of  tliesc  nuile» 
tie  stripped  be  not  returned  to  the  lakes,  but  marketed. 

This  it:  the  first  time  I  ever  heard  that  the  male  native  trout 
ate  mon<  eannibaliHlie  than  the  female,  or  that  the  mitive  trout 
was  essentialiy  camiibalistie.  exei'pt  where  other  food  was  searce. 
Other  fciod  lieinp  nbundiinl  in  thew  laicew  I  have  never  supposed 
that  ihe  fry  weif  suffi-rinj;  in  Ihiil  way. 

Yunrstnilv. 

II.  ('.  HKAMAiV." 

Another  gentleman  asks,  to  what  age  do  iirook  Inmt  attain? 

Preifident:  I  think  this  sotnety  ought  I'l  liave  some  muinlteTV 
able  to  answer  almnsi  any  sensible  question  in  regani  to  ironl. 
and  I  ho]>e  that  we  shall  hear  from  some  one, 

Seen-lary;  I  sliouhl  likr  In  hear  Mr.  TitromliV  ,.|>iT.Hm  on 
both  thesi-  cim-stions. 

Mr.  Titeomb:  1  have  heard  a  gn-at  many  stories  about  trout 
living  to  a  gri'at  age,  i-nelosed  in  spring  holes,  where  they  have 
very  little  food,  hut  had  water  of  a  |>erfit't  quality  and  absolute 
aeration  probably:  and  they  did  not  attain  large  size.  I  would 
not  want  to  sjiy  how  many  years  they  would  live  under  those  con- 
ditions. I  do  not  think  that  we  are  eapable  of  judging  of  the  age 
of  trout  at  all  hy  those  we  ki-ep  in  our  hatcheries  under  domes- 
Mr.  Median:  We  have  had  brook  tront  live  in  onr  hatch- 
eries iihout  'i-^  years,  the  males  living  longer  than  the  females. 
We  find  too.  ihat  as  a  ride  in  onr  hatchery  [londs,  the  trout  do  not 
attain  the  same  size  and  weight  as  those  that  may  be  caught  in 
the  stR'aius.  1  havi-  a  record  at  my  ofiice  this  year  of  something 
like  30  brook  trout  (that  is  the  eharr),  caught  in  Pennsylvania 
waters,  that  wit!  run  from  thri-e  and  one  half  to  four  pounds. 


I  American  Fisheries  Society.  89 

#  and  one  or  two  a  little  over  four  pounds.     We  have  never  had 

X  ^^y  of  that  weight  in  our  ponds. 

m  We  have  had  California  trout  for  fourteen  or  fifteen  years, 

r  ^nd  in  that  ease  the  female  seemed  to  have  greater  vitality  than 

tlie^    male,  and  lived  longer.     We  had  a  few  specimens  of  the 

C^^l  ifomia  trout  which  we  carried  through  to  that  age,  and  in 

^<^<^'^i  ease  the  female  ceased  to  spawn  at  almut  twelve  years. 

-'^  ^       our  C'orrv  hatcherv  thev  thrived  better  than  at  some  other 
>  •  •         • 

^^a  ^  <ri-heries. 

"^Ve  have  some  lake  trout  in  our  pcmds  that  wen*  there  nearlv 
"* *  :»~-tv  years  ago,  and  were  young  fish  at  that  time. 

^<.*cretary:     It  is  strange  but  true  that  there  stvms  to  be  no 
"^  ^  -^^^    giving  the  age  of  trout. 

^r  r.  Dinsmore :     I  have  been  waiting  for  some  one  to  sj)eak 
^  ^  h.c:*  cannibalistic  nature  of  the  black  spotted  trout.     I  will 

rx^ake  positive  statements,  but  1  have  frequently  found  black 
^  t^^*d  male  trout  so  gorgcni  with  eggs,  that  1  have  taken  them 
'•^  l~i  <*  IkmIs  and  attempted  to  strip  them  for  females. 
J  ^^  connection  with  these  very  lakes  about  which  the  gentle- 
.  ^^"^        lias  asked  a  question,  1  came  from  them  last  Monday,  and 
*  '^^       ^  Dt*low  the  troughs  where  we  were  eyeing  the  i'ggi^  over  into 
^^       1  *^ke,  and  there  the  big  schools  of  black  spotted  trout  were 
^^^^-*'  ^^^    to  pick  them  up.     I  presume  they  would  have  picked  them 
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'^     -^  "^»  st  the  same  if  they  had  kvn  live  i^g^i^. 

-^Ir.  Titcomb:     I  can  answer  that  question,  about  the  canni- 

^^ic  nature  of  the  trout,  or  the  tendency  of  the  male  trout 

^^""^^^  t;  the  eggs  of  the  females.     I  observ(»d  one  small  IkmI  under 

*       ^^<^*lv  in  a  lake  in  Canada,  where  a  person  could  look  down  and 

^"^      '^lie  performance  of  the  fish.     Twenty-seven  trout  were  taken 

^  '^liis  spawning  bed,   although   there   were  but  two  fenuiles 

^^•li  were  in  spawning  condition,  a  few  spent  females,  and  the 

^^  *^  ^•^ce  were  males  which  were  then*  eating  the  vggi^  as  fast 

^^   ^  Vk»v  came  from  th(»  female. 

-^Ir.  Hubbard:     Did  you  nc^t  observe  the  female  eating  the 
*^jrv5.   g^  ^.^»u  Jig  ^\^^  males? 

-Xlr.  Huhlmnl:     Yes,  the  s{)ent  females. 
^^.    And  would  not  some  of  the  fenuiles  eat  their  own  ririr< 
^*  ^l"  spawning  ?     I  have  seen  brook  trout  do  that. 

•\.    Yes,  sir,  I  understand  that  is  an  acce])te(l  fact. 


THE  PASSING  OF  THE  NATIVE  BROOK  TROUT. 

BY  JOHX  D.  WHISII,  OF  ALBANY,  X£W  YORK. 

Mr.  President :  1  should  like  to  introduce  my  paper  bj 
presenting  these  few  verses  which  seem  to  me  to  be  interesting 
and  appropriate. 

"Where  do  T  get  some  trout  to-day?" 

Asked  the  fisherman,  blithe  and  gay. 

The  boy  looked  shy,  but  he  made  reply : 

"You  don't  catch  anv  this  wav. 

There  aint  no  trout,  not  hereabout 

Where  the  big  ones  used  to  be, 

And  1  guess,  if  you  look  at  the  old  trout  brook, 

You'll  understand  why,"  said  he. 

"There's  a  pulp  mill  up  on  the  river. 

And  a  tannery  further  down. 

And  the  fellows  that  look  at  the  old  trout  brook 

Just  hustle  riglit  back  to  town." 

It  is  the  object  of  this  l)ricf  ])a})cr  to  state  the  fact,  express 
a  belief  and  cause  if  ])()ssil)le,  bcl])ful  discussion. 

My  proposition  is  that  tlic  natiyc  brook  trout,  commonly 
called  "the  old  fasbioned  speckled  trout,"  and  scientifically 
known  as  the  Salvclinus  Fontinalis,  is  doomed  to  become  extinct, 
and  is  cvimi  now  ])assing  away.  My  remarks  arc  a])])lied  to  New 
York  state,  but  tbcre  is  am])le  reason  to  bclicyc  that  they  will 
a]»])ly  also  to  several  other  states. 

Tbis  matter  has  U'en  hron^dit  to  niv  attention  by  letters 
passing  through  my  hands  as  secretary  of  the  New  York  State* 
Commission,  and  bv  remarks  of  fishermen  returninir  year  after 
year  from  their  favorite  waters.  It  is  ])n'sented  at  this  time, 
not  as  anything  particularly  n<'w/)r  startling,  but  for  the  ])urpose 
of  making  the  fact  a  matter  of  record,  and  for  the  more  i)artic~ 
ular  pur]>osc  of  getting  the  s(H'iety  to  discuss  the  proposition 
along  particular  lines  and  witli  special  reference  to  trout  diseases. 

The  destruction  of  wild  things  is  nothing  new,  however 
regrettable  it  may  he.     The  American   Indian  has  passed  away 
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JK*fon»  the  march  of  civilization ;  the  buffalo  which  he  hunted  on 
the  great  plains  is  gone ;  the  wild  pigeon  of  our  woods  is  no  longer 
^"^^i;  the  coarser  shad  no  longer  ascends  our  rivers;  and  why 
s^hould  not  the  brook  trout  be  a  like  victim  of  circumstances? 
"<"  mav  not  like  to  admit  it,  but  is  it  not  a  fact? 

In  thinking  this  matter  over,  1  am  surprised  that  the  brook 

^'^ut  has  not  long  since  disappeared.    I  honestly  l)elieve  it  would 

/i«vt^  tK)  vanished  had  it  not  bei»n  for  the  millions  of  artificially 

^^y^^^^^'d   fish  which  the  Conmiissions  of  the  several  states  have 

^*^''"'t*  fully  planted  each  year  for  many  years  past.     Look  at  the 

>'/fUaition  as  it  exists  with  us  in  New  York  alone.     The  forests 

**'*'^'*li    once  clothed  the  Adirondacks  and  the  Catskills  have  in 

J^^^^t:    c1isappi>art*d.    As  a  result,  the  volume  of  flow  in  our  streams 

nat<     ^1  VTindled  away,  the  water  has  l)ecome  warm,  and  the  natural 

ocw  I     ^^f  |]^^»  trout  must  have  to  a  great  extent  disappeared.     More 

.^*^*^      this,  our  water  courst»s  are  in  many  cases  no  longer  undt*- 

^*  *  -         They  carry  the  nameless  pollution  of  civilization.     In 

^^        -=V.dirondacks  they  have  had  the  outpourings  of  tanneries, 

_         ^*iills,  and  (most  deadly  of  all)  of  paper  mills.     In  the  Cat- 

*     *     *  *^  ^  in  addition,  they  are  occasionally  getting  the  refuse  of 

^^^'^^^^-^^  factories.     In  each  case  they  are  no  longer  fit  wattT  for 

^^^^  t:  _     Further,  there  has  l)een  a  steady  incn*ase  in.  number  of 

,,       **^  ^nental  fish  in  our  trout  waters, — not  nect^ssarilv  undesirable 

^  ^^         for  sometimes  in  the  Adirondack  lakes  it  is  the  bass;  but 

^**"^^    is  no  denying  the  fact  that  the  carp  and  the  suckers  and 

^^*^»*    spawn  eaters  have  made  great  advances  in   numbers   in 

^^'^^^^tvears. 

-Vlso  there  is  another  and   very  serious  danger  confronting 

^*'      1  >rook  trout,  in  my  judgment,  and  to  this  ])articularly  let 

^^"^     <-^all  your  attention.     I  refer  to  what  are  called  ''])arasites'' 

*^*»     to  the  dist^ases  due  to  their  increase*.     A  year  ago  I  rej)orte(l 

'*    "^^ic  Society  a  remarkably  fatal  epidemic  among  our  brook 

^^^^^t  at  the  Cold  Spring  Harbor  hatchery,  which  also  effected 

^    large  private  preserves  in  other  parts  of  Long  Island.     We 

J^'^*   prompt  aid  from  Commissioner  Bowers  at  the  time,  and  the 

^**^^*^»  was  carefully  stiulied  by  ^Ir.  Marsh  of  his  exjx'rt  staff, 

*^yond  his  careful  study  of  the  disease,  we  thus  far  know 

'^^Hg.     Yes,  we  do  know  that  it  has  recurred,  and  that  it  has 

^^^n   deistroved  all  the  adult  fish   then*  and  elsewhere  in   the 
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vicinity.  It  therefore  seems  to  me  that  the  time  has  come  for 
the  men  interested  in  fish  culture,  and  particularly  in  trout 
culture,  to  get  together  and  aid  each  other,  if  go  they  may.  Be- 
cause, if  we  can  no  longer  keep  stock  fish  in  our  hatcheries,  the 
day  of  the  brook  trout  is  being  hastened  faster  than  most  people 
suppose. 

Xor  is  this  dreadful  disease  the  only  thing  of  the  kind  acting 
toward  the  extinction  of  the  brook  trout.  I  mean  to  speak  frank- 
ly in  the  hope  that  others  will  also.  The  parasites  that  kill 
are  increasing  yearly  in  our  waters.  We  cannot  keep  stock  fish 
(brook  trout)  in  any  of  our  hatcheries.  The  Adirondack  hatch- 
er}* supplied  by  Lake  Clear;  the  Caledonia  hatchery  with  its 
inagnificient  water  supply  from  an  underground  river;  Odd 
Spring  which  has  already  been  mentioned;  the  Gatskill  moun- 
tain hatchery  known  as  the  "Delaware  or  Margaretville,**  not 
to  mention  the  hatcheries  at  Pleasant  Vallev  and  on  the  Fulton 
Chain,  are  out  of  business  so  far  as  keeping  a  stoc^k  of  fish  on 
hand  from  which  to  take  eggs  is  coneernefl.  At  the  Adirondack 
and  the  Caledonia  hatcheriw  in  particular,  where  tin?  water 
supply  is  l)oth  clean  and  cold  at  all  times,  w*»  have  a  form  of 
])arasite  that  is  known  to  you  all.  It  siH'iiis  to  effect  the  brook 
trout  onlv  and  is  connnonlv  known  as  the  **fish  louse."'  Seien- 
tific  men  who  have  (examined  fish  seriouslv  etft*ete<l  sav  we  are 
suffering  from  an  unusual  number  of  a  eopepod  which  they  call 
the  IxTuaepododa  Sahnonea  Linnaeus.  They  say  also  that  it 
is  eomnion  in  the  west  Hn<l  east  and  that  when  it  exists  in  largi* 
numlHM-s  it  "seriouslv  affects''  the  trout.     This  is  an  easv  wav 

•  •  • 

to  ])ut  it.     The  fact  is  tliat  it  kills  the  fish. 

Now  the  serious  aspeet  of  this  ease  with  us  is  found  in  the 
fact  that  this  jiarasite  is  steadily  increasing  and  has  invadcMl 
nearlv,  if  not  all,  the  waters  of  tlu*  western  Adin)ndaeks.  Thus 
far  the  waters  of  the  eastern  side  of  the  .Vdirondaeks  scvni  to  Iw 
hut  sliirhtlv  affected.  We  have  In-en  verv  careful  for  vears  al>out 
distrihutinir  our  trout,  so  as  not  to  help  spread  the  pest,  but  it 
has  incn*ased  in  s|)ite  of  evervthin^.  It  is  not  any  longer  eon- 
fined  to  the  water  fee<lin^  hatcheries;  it  has  invadi^l  the  moun- 
tain lak*'s.  The  JH'st  advic*»  we  can  jret  is  <riven  by  an  eminent 
scientific  num  in  these  words:  "No  method  has  been  found  of 
gi'ttin^r  rid  of  the  a<lnlt  parasite,  hut  in  the  early  stagi^s  it  ciin 
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be  destroyed  by  introducing  small  fish  that  feod  at  or  near  the 
surface  of  the  water  and  freely  eat  the  larva?  of  the  parasite 
swimming  there.''  He  recommends  to  us  the  fresh  water  killy, 
sometimes  called  the  grayback. 

■  I  believe  that  something  of  the  kind  of  i)est  mentioned  has 
alsa  gotten  into  the  waters  of  other  states.  ^lichigan,  Pennsyl- 
vania and  Wisconsin  have  been  reported  as  suffering  from  para- 
sitic diseases,  and  we  would  like  to  join  hands  with  them  in 
making  a  fight  against  the  invasion  of  our  troutwaters,  especially 
our  lakes.  Our  new  Commissioner,  Hon.  James  8.  Whipple,  is 
not  only  a  thoroughly  practical  business  man,  but  he  also  is  an 
ardent  fisherman  and  is  particularly  interested  in  hatcher}'  prob- 
lems. He  has  invited  scientific  men  to  use  our  hatcheries  for 
the  purpose  of  study  and  experiment,  and  already  we  have  stu- 
dents of  the  aquatic  insects  of  the  Adirondacks  at  work  in  one 
of  the  hatcheries.  We  hope  for  results  and  are  \\;jlling  to  help 
secure  them. 

But  enough  has  l)een  said,  1  think,  to  waiTant  a  free  and 

helpful  discussion  of   the   problem  which   I    U'lieve  confronts 

brook  trout  raisers.     The  cutting  away  of  our  forests  may  be 

at  the  root  of  all  the  trouble,  and  in  our  state  we  hope  to  n»store 

the  trees  to  our  waste  hillsides  in  time.    But  to  do  this  will  take 

at  least  the  lifetime  of  this  generation.     In  the  meantime  we 

can  plant  a  species  of  trout  that  will  thrive  in  the  wanner  waters. 

H-herever  there  is  a  sufficient  volume  of  flow  to  warrant  it.     The 

pollution  we  can  in  a  great  measure  pri'vent,  and  it  is  an  encour- 

-a^^ing  thing  to  know  that  in  the  Adiron<lacks  one  of  the  largest 

paper  mills  has  been  trying  to  find  a  scientific  metho<l  of  getting 

^d  of  its  waste  and  seems  to  have  succeeded. 

I  quote  from  the  report  of  the  legislative  committee  of  New 
"i^ork  appointed  in  1904  to  investigate  this  question. 

"While  at  Ausable  Forks,  the  Committee  visited  the  largo 

r^vmlp  mills  of  the  J.  &  J.  Rogers  (^ompany  for  the  purpose  of 

imining  their  method  of  preventing  the   n»fuse   from   their 

ills  from  polluting  the  waters  of  the  Ausable   Kiver.     The 

Iject  of  the  pollution  of  Adirondack  streams  by  pulp  mills 

*use  has  long  been  one  of  public  interest,  and   the  Rogers 

*c>inpany  claims  to  have  solved  the  problem  to  a  considerable 

^^5c:-t:^nt.    The  company  for  some  time  has  had  in  its  employ  Mr. 
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J.  8.  Robeson,  a  chemUt,  who  has  ljt*ii  pxptriiiu-nting  hi  Atifinbli> 
Forks  with  a  Dew  proceaB  of  evaporiitiiijr  thi'  wantf  litjuor  from 
the  digestors.  A  small  plant  whs  I'niuil  so  ihnt  n  prnvticul 
demoDstration  might  be  made,  aixl  the  n'l^iilt  is  ivlainiiHl  to  U- 
very  satisfactory.  The  water  is  fn-t-il  from  all  fort-ipii  eubetan- 
cea,  including  the  pulp  fibre,  whicli  is  iililiKiil  fur  siting  pupw. 
etc.  It  is  also,  by  further  treatDH'iit.  hardi'iifd  nnil  made  tiiTu 
cores  for  paper  rolls.  The  experinicntiil  plunt,  utfording  to  a 
recent  report  from  the  company,  Im.-  \viirki-i1  iiinfiniiouHly  ttincv 
Uie  committee's  visit  and  has  taki-ii  iiin'  of  10  per  cent  of  t)ii- 
waste  liquor  from  the  sulphite  mill.  A  krinT  plant  rl«ifrn«l 
to  take  care  of  the  entire  output  of  tlif  mill  is  nearly  (funplclwl 
and  is  expected  to  be  in  operation  iN'forc  .Mhv  Int.  If  tiuch  a 
plan  were  to  !»  adopted  by  other  sulphite  mill  iiwiicr*  thi'  Com- 
mittee believes  it  would  go  a  lon^  way  towanl  ri'mi-ilying  lla- 
evils  of  pollution  against  which  ci)iii|ilaiiit  litrn  been  made." 

Where  the  bae«  has  been  plantt'il  ^uiTcptilioiisly,  thi-n;  spcms 
to  be  an  end  to  the  brodt  trout,  m  h  tJU'  lase  in  ihc  wal*tr»  o( 
the  Fulton  Chain  and  in  other  lakfs;  yet  wt-  fan  ilo  something 
to  keep  down  the  spawn  eaters  ami  wi'  htv  tloing  it.  But  Morf 
tlu-  onward  march  of  the  parasites  we  are  ht>lplesi>. 

The  state  of  Xew  York  has  plaiitcd  mi  average  of  more  than 
thn.1'  million  of  brook  trout  every  year  in  its  waters  for  the  past 
seven  ywirs,  and  the  ('.  W.  ('onimisnion  ha!*  planted  many  milliims 
more;  hut  even  tlirs  gri'iit  effort  at  replacing  tlio  disappearing 
fish  ban  not  had  itn'  etTeel  thiit  one  might  reasonably  expect. 
Jt  is  for  this  reason,  and  for  those  already  given  you,  that  I 
have  tbosi'ii  as  the  title  of  my  paper,  "The  Passing  of  the  Brook 
TriHil."  It  is  not  a  pleasing  siiuation  to  contemplate,  but  it 
seems  to  me  we  may  well  say  of  it  that,  "It  is  a  condition  and 
not  a  theory  that  confronts  us."  Woidii  it  not  Im;  well  to  pause 
in  our  etforts  to  get  big  n^-turns  fr<)m  our  hatcheries  for  a  time 
and  to  give  strict  and  earnest  attention  to  the  problem  of  preser- 
vation ? 

While  chising  ibis  pa|MT  there  eaine  m  nie  the  recently  issued 
two  volume  "(iuide  to  the  Study  of  Fishes,"  by  President  David 
Starr  Jordan  of  the  1-eland  Stamford,  ,lr.,  I'niversity.  In  his 
chapter  on  the  Stilmonida'  he  says: 

"The  trout  an'  rapidly  disiii>|M'ariiig  from  our  stn'ams.     In 
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the  words  of  an  excellent  angler,  the  late  ^lyron  W.  Reed  of 
Denver,  "This  is  the  last  generation  of  trout-fishers.  The 
children  will  not  be  able  to  find  anv.  Not  that  brook  trout  will 
cease  to  be.  They  will  be  hatched  bv  machinery  and  raised  in 
fionds  and  fattened  on  chopped  liver,  and  grow  flabby  and  lose 
their  spots.  The  trout  of  the  restaurant  will  not  cease  to  be. 
He  is  no  more  like  the  trout  of  the  wild  river  than  the  fat  and 
«ongless  reed  bird  is  like  the  bobolink.  Gross  feeding  and  easy 
pond  life  enervate  and  deprave  him.  The  trout  that  the  childn»n 
will  know  only  by  legend  is  the  gold-sprinkled,  living  arrow 
of  the  white  water;  able  to  zigzag  up  the  cataract;  able  to  loiter 
in  the  rapids;  whose  dainty  meat  is  the  glancing  butterfly.'' 

DISCISSION. 

During  the  reading  of  his  paper  Mr.  Whish  said:  The 
pulp  mills  use  lime  and  sulphuric  acid,  and  1  do  not  know  of 
any  two  substances,  either  alone  or  in  combination,  which  will 
kill  anything  that  is  alive,  quicker  than  those  two. 

We  have  taken  tons  of  suckers  and  fish  of  that  kind  out  of 

onr  lakes  every  year.    We  give  them  to  the  farmers  for  fertilize* rs. 

In  ray  judgment,  the  Fnited  States  Commission  can  more 

profitably  employ  a  lot  of  high  priced  scientists  in  the  solution 

of  this  problem  of  parasitic  disease  of  fishes,  which  means  the 

preservation  of  an  important  and  desirable  su])ply  of  food,  than 

ixi    giving   their  attention    to   chasing   butterflies   and    naming 

I>Tize  snakes  of  various  kinds. 

(Laughter  and   apphiuse. ) 

Secretarv   Peabodv:     Mr.    Whish   has   thrown   a    little   slur 

^>ii  the  modest  sucker,  as  l)eing  a  spawn  eater  and  destroying 

ti'out.     I  would  like  to  learn  from  some  of  tliese  fish  culturists 

'^'hat  they  know  al)Out  the  influence  of  suckers  in   pcmds  and 

^fareams  where  trout  have  thriven  for  centuries.     J  know  of  one* 

little  pond  about  the  size  of  this  room,  at  the  sources  of  a  brook 

in   Wisconsin,  and   in   its  deep   quiet   pools   the   l)ottom  seems 

«olidly  massed  with  suckers.     It  has  a  ]x*culiar  quality  of  water, 

with  a  peculiar  sort  of  grass  in  it,  sus{K>n(led  below  the  surface 

of  the  water;  and  if  vou  cast  a  flv  or  minnow  in  the  water,  trout 

from  12  to  15  inches  long  will  dart  from  under  this  growth  just 


Thirty-fourth  Ainiual  Meeting, 


fast  as  a  jx^rson  can  cast  his  hook,  and  that  pond  has  Ix^en 

ihed  in  for  a  nunil)er  of  yoars,  and  any  one  that  goes  there  can 

isily  ^ct  a  handsome  ])asket  filled  with  trout;  and  yet  thoee 

uckcrs  have  probably  lived  there  for  centuries,  and  the  trout  an? 

here  too;  and  it  does  not  si»eni  to  have  anv  influence  in  the 

supply  of  trout. 

Mr.  Meehan  :  The  department  of  Fisheries  of  Pennsylvania^ 
in  this  matter,  is  between  the  Devil  and  the  deep  sea.  The 
IK»oplt^  who  own  trout  streams  are  constantly  writing  to  the 
department,  asking  for  permission  to  catch  suckers  from  their 
streams,  on  the  ground  that  they  an»  destroying  the  spawn  of  the 
trout.  Within  two  wwks  I  have  had  letters  from  two  prominent 
associations  owning  trout  streams,  nuiking  this  demand,  and  in 
both  cases  thev  stated  that  thcv  had  ])ositive  t»vidence  that  the 
suckers  wen*  spawn  caters  to  a  very  gri'at  extent ;  that  they  had 
actually  s*vn  them  at  work  on  the  spawning  beds.  Personally 
I  hav(»  not  st»cn  them  <lcvouring  the  spawn,  but  we  get  this 
testimony  from  all  parts  of  the  state,  when.»  the  trout  thrive. 

On  the  other  hand  we  have  a  very  worthy  class  of  jx^ople  in 
Pcnnsvlvania  who  are  gcncrallv  and  commonlv  known  as  Penn- 
svlvania  Dutch.  Thev  live  in  a  section  gi:»nerallv  where  there 
arc  to-day  no  trout,  tliougli  there  were  plenty  of  trout  years  ago. 
These  iiuMi  want  tlic  suckers  carefully  ])rotectcd,  and  will  resist 
any  elTort  to  <l<'stroy  tlieui.  In  tlie  low  huuls  of  JVnnsylvania, 
in  counties  like  Chester  and  Lancaster,  where  we  hav(»  o|H*n 
meadows  and  farm  lands,  the  trout  art'  undoubtedly  decreasing 
in  nunilH'rs:  but  in  the  mountain  streams,  in  counties  like  Wayne 
and  l*ike  they  are  decidedly  on  the  increase.  The  old  fisher- 
men who  have  fished  for  .*>(>  or  (>  >  vears  living  in  Wavne 
county,  report  that  the  Hshin«r  is  better  there  this  year  than  it 
was  ;{()  vears  a<ro.  In  (N-nter  count  v.  in  the  mountains,  famous 
for  its  trout,  they  say  tliat  trout  lishing  is  better  than  it  wa^ 
1.")  or  'iO  year>  a;:o.  r)Ut  in  Clinton,  Forest  and  sev*»ral  other 
counties  in  that  s4'ction,  where  tlie  lumbermen  hav*'  sim)>ly 
destroyed  the  I'orots.  the  trout  bad  ]>ractically  disap|H*an'd,  but 
with  the  ])as>ing  of  the  lumberman  and  heavy  n'stocking  from 
the  hatcberie>,  trout  an'  decidedly  on  the  increase  in  this  S(»c»tion. 

Mr.  Whisb  mentions  Pennsylvania  as  one  of  the  static  in 
which  the  parasite  i>  found.     Now   1   cannot  say  that  that  has 
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come  to  my  knowledge  to  any  great  extent,  as  affecting  trout. 
We  have  the  parasiite  which  badly  affects  the  calico  bass,  rock 
bass,  and  sun  fish,  in  many  places ;  but  thus  far  the  trout  seems 
to  have  escaped,  except  in  isolated  cases ;  and  I  do  not  want  Mr. 
Whish's  parasite  to  come  over  to  Pennsylvania. 

Our  hatcheries   too,   have   been   thus    far  remarkably   free 

^Tom  any  disease,  excepting  in   the  old   Allentown   hatchery, 

^hich  i»-as  abandoned,  and  there  I  think  we  could  trace  it  to 

carelessness  in  not  changing  blood  for  17  years,  and  the  young 

fish  lacked  blood  corpuscles,  and  were  weak  and  died  off  by 

rfiousands.     We  had  two  or  three  very  bad  epidemics,  at  this 

iiatoher}'  now  abandoned,  both  of  which  were  investigated  by 

^e    Vnited  States  government,  but  I  hardly  think  that  we  are 

likely  to  lose  our  trout,  provided  due  care  is  exercised  to  prevent 

wat<?r  pollution.    Until  this  year,  Pennsylvania  was  undoubtedly 

«t     ^lie  foot  of  all  the  states  that  did  anything  in  the  way  of 

hT^enting  water   pollution.     Whenever   there  was   any   effort 

e  to  procure  legislation,  to  put  a  stop  to  the  pollution  of  our 

ims,  a  howl  arose  from  all  parts  of  Pennsylvania,  from  the 

Ts  of  industrial  establishments,  who  exclaimed,  "What,  are 

going  to  destroy  our  industries  for  the  sake  of  a  few  fish !'' 

the  legislature  of  Pennsylvania  has  begun  to  take  a  different 

of  the  matter,  and  this  last  winter  there  was  a  decided 

^■nge,  and  the  prospects  of  continued  water  pollution  are  not 

"1^^  good.     Heavy  fines  and  imprisonments  we  find  to  be  very 

t^^'^^nt  arguments  with  the  owners  of  industrial  establishments. 

'^i^  ink  the  day  is  not  far  distant  when  the  tannery  man  and  the 

^"«>Tiiieal  man  and  the  creamery  man  will  find  it  possible  to 

*^^^^*over  some  means  by  which  their  business  can  be  conducted 

^^^t:hout  pollution  of  streams.    In  fact  there  is  a  plant  now  being 

^^^ted  in  one  of  the  northern  counties  where  the  waste  water 

^orn  ^jjg  tan  bark  is  taken  up  and  distilled,  and  the  water  then 

^  hack  into  the  stream,  so  that  there  is  hope  that  in  a  few  years 

^  shall  be  rid  even  of  the  tannerv  nuisance. 

.  -^Ir.  Marsh:  I  would  like  to  ask  Mr.  Whish  to  what  extent 
.  '^as  actuallv  noticed  the  death  of  strictlv  wild  trout  in  the 
"  ^irondack  streams? 

Mr.  Whifih:     I  have  been  watching  the  situation   for  four 
.^r§^  and  what  is  reported  to  me  is  this:    That  fewer  trout  are 
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being  caught  and  that  the  larger  fish  are  seriously  infected  with  a 
parasite^  mostly  the  gill  parasite.  In  other  words,  we  are  getting 
fewer  brook  trout  from  our  Adirondack  lakes  than  ever  before, 
and  many  of  those  caught  are  infected. 

But  the  most  serious  thing  in  this  whole  situation  to  us  in 
New  York  state  is  the  fact  that  we  can  no  longer  carry  any  brood 
fish  at  our  hatcheries.  We  cannot  carry  safely  a  single  brook 
trout  over  15  months  old  in  a  Xow  York  fish  hatcherv.     Now 

« 

you  know  what  that  means.  We  used  to  get  millions  of  eggs 
every  year  from  Cold  Spring  Harbor  hatchery,  whereas  now  we 
get  none.  The  same  condition  exists  at  Caledonia  where  we 
have  the  outpouring  of  an  underground  river,  the  year  round, 
with  a  temi)eraturo  loss  than  50  degrees ;  and  yet  you  cannot  keep 
a  single  stock  brood  trout  in  that  water.  The  Adirondack 
lakes  on  the  west  side  arc  bevond  anv  idea,  infected  with  this 
parasitic  life.  That  is  the  situation  confronting  us;  and  when 
T  said  I  had  serious  reasons  for  believing  that  other  states  are 
liable  to  lx»  in  the  same  predicament,  I  meant  what  T  said.  I 
have  told  the  hon(»st  truth  about  our  state  in  the  ho|)e  that  other 
states  will  hud  a  hand  and  help  stop  this  thing.  Tt  is  all  very 
well  to  say  vou  do  not  have  parasites,  or  you  do  not  have  the  same 
thin«r,  or  it  <lo('s  not  exist  to  the  same  extent.  T  will  not  attempt 
to  refute  siu-h  statements:  but  1  know  that  parasites  do  exist 
in  otbor  stat<'s  In'side  ours,  an<l  the  time  is  <roing  to  come  when 
somebody  else  will  luive  to  stand  U])  before  the  society,  confess, 
and  ask  for  hel]).  ju>t  as  1  am  doing  now. 

Dr.  (iorhain:  I  suppose  you  find  them  more  or  U^s  every- 
where? 

Mr.  Whish:  Not  to  that  extent.  'rh(\v  are  increasing,  and 
iiothin<r  is  known  to  scienee  to  stoj)  the  disease.  That  problem 
is  not  hein^  studied.  The  seient'sts  are  (Mi<ra^^ed  in  furnishinfif 
a  better  nomenclatui-e  for  fishes  instead  of  a  eure  for  the  parasitic 
diseases. 

Mr.  Titeonih:  Do  vour  nd'er  to  Lake  Clear  alone  as  l>ein2 
infected,  or  the  ireneral  chain  of  lakt'S? 

Mr.  Whish:     I  mean  tlnM-ntin' chain. 

().   How  lon;r  have  tlu'se  parasites  existed  then*? 
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A.  It  is  my  belief  that  they  have  existed  from  the  beginnine; 
of  time. 

Q.  Do  you  think  the  changed  conditions  due  to  deforestation 
or  pollution  of  the  waters  have  caused  the  increase  ? 

A.  I  don't  know.     I  have  a  strong  suspicion  that  way. 

Q.  It  is  true,  is  it  not,  that  there  is  deforestation  around  those 
lakes  ? 

A.  Yes,  most  of  the  wood  has  been  removed  and  there  is 
pollution  present,  and  it  is  growing  every  year,  so  are  the  para- 
sites; and  the  brook- trout  are  disappearing. 

Mr.  Titcomb :    I  think  the  proposition  is  beyond  the  scientist. 

-ib^  same  problem  presents  itself  in  crowded  cities,  where,  among 

«/i€i  poorer  classes  you  have  dirty,  filthy  tenement  houses,  breeding 

^il    sorts  of  disease,  and  these  diseases  go  out  to  a  certain  extent 

^^^'^OTxg  the  well-to-do  classes.     But  the  trout  is  quite  as  clean 

^    ^    iuman  being,  and  needs  quite  as  clean  water ;  and  therefore 

^"^^^Krx  you  get  the  filth  you  have  in  those  lakes  you  may  expect 

"*^     ^tnrout  to  become  diseased.     I  do  not  believe  the  scientist  can 

^^^^^•"^z^-ome  that  diflSculty.     You  must  stop  water  pollution  by 

^^^^*^ Nation,  and  then  disease  will  cease. 


It.  AMiish :     It  occurs  to  me  that  vour  simile  about  the 
^^^^^^Knifient  houses  is  very  good.  I  had  the  pleasure  of  working  in 


i 


*  ^"^^^     York  some  years  as  a  newspaper  man,  and  was  tliere  when 

^      tenement  house  agitation  was  going  on,  and  I  know  of  my 

^^'^^     Icnowledge  that  the  association  of  tenement  house  reformers 

^^I^x-oved  that  condition.     Why  can  not  our  scientific  men  give 

^-    hand  and  help  us  in  this  situation  now?     I  do  not  imagine 

^"^     we  can  control  fish  diseases  in  natural  waters,  but  that  is 

^^    the  proposition.     What  we  have  is  a  fish  hatchery  containing 

^^^t*T,  the  flow  of  which  we  can  regulate,  and  we  can  regulate 

^^    the  number  of  fish  and  their  food.     Now  why  can  you  not 

^^^^^^ssfuUy  combat  a  disease  which  is  killing  that  particular 

*^^  of  fish?     I  think  it  can  be  done,  if  the  disease  is  studied. 

*^^\e  tried  to  collect  the  literature  of  fish  diseases  but  I  do  not 

^*^^^  of  a  single  general  treatise  on  the  diseases  of  fishes  tliat  is 

*r^^lished  in  this  country.     The  only  one  I  know  is  by  Dr.  Bruno 

^^orof  Munich,  and  that  deals  witli  different  fish  than  ours. 
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Mr.  Titcomb :  I  do  not  wish  to  intimate  that  all  these  fish 
diseases  are  beyond  the  possibilities  of  the  scientist,  but  an  ounce 
of  prevention  is  worth  a  pound  of  cure;  and  in  the  Adirondack 
Lakes  the  prevention  means  to  stop  the  deforestation  and  stop 
pollution.  In  the  face  of  the  evils  resulting  from  deforestation 
and  the  pollution  of  waters,  science  is  helpless.  On  the  other 
hand,  in  connection  with  the  hatcheries  and  all  over  this  country, 
in  connection  with  practical  problems  of  fish  culture,  the  scientist 
is  needed.  There  is  enough  to  do  to  keep  all  of  the  scientists 
of  the  country,  including  those  who  are  traversing  the  country  on 
less  imjwrtant  missions,  on  practical  problems  of  this  character 
for  years. 

Mr.  Atkins  has  given  an  admirable  paper  on  one  of  the 
problems,  to-day.  This  question  of  suckers  should  be  taken  up. 
Who  knows  whether  the  sucker  is  reallv  a  detriment  to  the  fish 
pond?  Who  is  positive  of  it  and  can  prove  it?  We  may  say 
that  it  is  a  ease  of  the  survival  of  the  fittest.  If  the  pond  is 
better  for  trout  than  for  suckers,  the*  trout  will  survive.  On  the 
other  hand,  if,  owing  to  deforestation  or  pollution,  it  is  more 
suitable  for  the  siirk^T,  lie  survives  the  trout. 

Mr.  Whish :  I  do  not  want  this  thing  to  stop  here.  There 
are  men  right  in  this  rcK)in  who  know  about  this  matter.  I 
have  had  letters  from  some  of  them.  The  reason  I  presented 
that  paper  was  not  because  1  know  more  about  the  subject  than 
others,  but  because  I  knew  something  about  it  in  our  own 
state.  We  are  in  trouble  there  and  we  are  here  to  confess  it;  and 
w(»  want  some  other  gentlemen,  who  have*  had  trouble  of  the  same 
or  similar  kind,  to  tell  us  about  it.  If  w<'  are  going  to  have  an 
ex|M'rienoe  mei'ting,  let  us  give  our  ex]KM*ienees,  and  if  we  cannot 
do  that,  let  us  ])ray.     (  A]>plause. ) 

Mr.  X.  H.  Huller:     1  would  like  to  ask,  what  have  von  been 

ft* 

accustomed  to  feedinir  vour  trout  at  vour  hatcheries? 

A.   Nothing  but  liver. 

Mr.  Buller:  I  think  that  is  one  of  the  causes  of  the  parasitic 
growth. 

Mr.  Whish:  So  do  I,  but  you  cannot  get  out  hatchery  fore- 
m*»n  to  think  so. 
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Mr.  BuUer:  I  have  followed  the  cultivation  of  trout  for  28 
years,  and  I  find  a  parasitic  gro^^'th  frequently  attached  to  the 
trout  that  are  feeding  upon  liver:  while  in  ponds  where  the  water 
was  coming  out  of  the  same  stream  and  where  I  had  both  suckers 
and  trout  in  the  pond,  and  feeding  on  fish  food,  thev  never 
developed  a  parasitic  growth  of  any  kind. 

Now,  while  the  sucker  may  be  a  spa^^Ti  eater,  I  think  he  is 
also  a  good  scavenger ;  but  I  have  foimd  that  the  parasitic  growth 
very  often  occurs  in  liver  fei»ding,  especially  when  the  liver  is 
partly  decayed. 

Mr.  Seymour  Bower:  Some  15  years  ago  we  used  to  take 
about  2,500,000  brook  trout  eggs  at  our  Paris  hatchery,  but 
they  began  to  be  attacked  by  parasites,  ulcers,  etc.,  and  the 
trout  continued  to  die  ofF.  Our  stock  decreaj^ed  until  the  produc- 
tion ran  down  to  about  800,900  per  year.  We  changed  fon»men 
about  six  years  ago,  and  now  we  are  getting  over  one  and  (me- 
lalf  millions  per  year.  Perhaps  there  may  be  som(»thing  in 
ihat.     Try  that. 

Mr.  Fullerton:  We  have  had  some  trouble,  ])ut  it  was  of 
-^hort  duration.  It  was  our  own  fault.  Our  ponds  wen*  cons- 
astrueted  of  wood.  That  is  where  we  kept  our  sto(*k  fish  always. 
"The  ponds  were  allowed  to  stand  there  ye^ir  after  year,  and  when 
H  took  up  the  work  10  or  11  years  ago,  I  found  that  a  lot  of  the 
were  diseased,  especially  in  the  gills,  an<l  wen»  dying.  I 
id  to  the  man  in  charge:  "I  do  not  believe  that  these  j)onds 
re  suitable."  "Oh  yes,"  he  said,  *'they  are  all  right.'*  Rut 
e  commenced  to  experiment  with  them,  made  ci^Mnent  sides, 
nstead  of  wood,  kept  the  natural  bottom,  and  notidul  the 
ifference  right  off.  We  eliminated  the  old  stock  that  were 
•^i^iseased,  and  put  in  new  blood  entirely  in  these  ponds,  and  found 
"that  the  loss  decreased  nearly  50  per  ctmt  in  a  short  time.  And 
e  found  the  food  had  something  to  do  with  it.  Our  man  would 
out  in  the  morning,  take  a  pail  of  liver,  throw  it  into  the  pond, 
it  would  settle  to  the  bottom,  become  sour,  and  infect  the  fish. 
^(Te  changed  the  food  and  the  fish  thrived.  At  the  present  time 
in  both  of  our  hatcheries  there  is  very  little  loss  from  parasites. 
^ine  or  ten  years  ago  we  lost  nearly  every  stock  fish  in  the  pond 
from  parasitic  disease,  whereas  now  our  loss  is  less  than  two 
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per  cent.     In  ease  of  disease  we  separate  the  fish  right  away, 
and  throw  salt  in  the  pond. 

Food  and  the  condition  of  the  pond  are  the  important  factors. 
Get  as  close  to  nature  as  possible.  That  is  my  belief  and  ex- 
perience. 

Mr.  Whish :    I  notice  one  of  the  speakers  said  his  fish  devel- 
oped ulcers.     Apparently  the  disease  which  cleaned  out  the  great 
Cold  Spring  hatchery  has  been  abroad.    I  have  read  the  reports 
of  the  society  and  of  the  United  States  Fish  Commission  care- 
fully, and  do  not  remember  seeing  anything  about  it.     Now  this 
boil  disease  is  a  fearful,  deadly  thing.     Dr.  Marsh  will  tell  you 
that  he  went  to  our  Cold  Spring  Harbor  hatchery  and  gave  his 
best  skill  to  it.     He  told  us  to  do  some  things,  which  we  did. 
In  fact  we  did  more  than  he  told  us.    We  cleaned  out  everv  one 
of  those  old  stone  ponds  and  wooden  ponds  and  put  in  nice  clean 
cement  ponds,  and  brought  down  from  the  Adirondack  region 
several  thousand  fingerlings,  wild  brook  trout,  and  put  them  in 
there  a  year  ago.    He  says  that  the  water  is  all  right,  and  you 
would  think  so  yourselves,  if  you  saw  it.     It  is  as  nice  looking 
water  as  you  ovor  saw,  —  ever  so  much  better  looking  than  what 
yon  havo  out  hero  at  White  Sulphur  Springs.     It  is  clean,  cold 
water,  so  far  as  outward  appearances  tjoes.     Everything  went 
alon<r  nicely  down  there  up  to  the  first  of  May.    Then  th(»  brook 
trout  wen*  1.")  months  ohl  or  nion^,  and  they  began  to  die  just 
as  fast  as  tlie  others  died  a  year  ago:  just  as  others  died  9  years 
ago:  just  exactly  as  they  are  dying  to-day.     They  have  what  is 
apjjarently  a  series  of  ])oiIs  develop  on  them.     These  boils  burst 
just  as  they  would  on  a  human  being  if  let  alone,  and  they  con- 
tain the  same  bloody  serum  found  in  boils  in  human  beings. 
1'he   fish  died   at   the  rate  of  70")   a   day  in  the   Long   Island 
hatchery:  and  to-day  that  hatchery  has  nothing  in  it  except  a 
few  lin^^crlings  raised  from  eggs,  brought  from  Massiichusett*. 
That  deprived  New  York  of  a  su])i)ly  of  -1,()00,(M)0  to  5,000,000 
of  brook  troul  (»ggs  yearly,  and  I  do  not  know  when'  we  can  make 

it  gCMxI. 

These  are  the  ]dain  facts  al)out  the  situation  in  Xew  York 
state,  and  other  states  will  experience  the  plague  latiT,  if  they 
hav«»  not  alnmdv  done  so. 
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It  is  not  a  pleasant  subject  to  dwell  on,  but  I  fear  most  of 
us  must  face  tbe  situation  sooner  or  later. 

Mr.  North:  When  in  Campbellsport  I  visited  the  Pleasant 
Valley  hatchery.  Everything  seemed  to  be  in  good  shape  there, 
but  they  cannot  keep  a  brood  trout  in  the  hatcher}\ 

Dr.  Evermann:  The  gill  parasite  was  discovered  a  great 
many  years  ago.  Long  before  fish  culture  began  in  this  country, 
long  before  trout  of  any  species  were  kept  or  cultivated  in 
artificial  ponds,  and  that  species  6t  other  species  are  found  in 
rarious  portions  of  the  United  States.  I  have  seen  them  on  the 
Pacific  coast  salmon,  upon  the  blue  back  salmon,  upon  the  cut- 
tliroat  of  the  Salmon  river,  upon  rainbow  trout  in  southern 
<I>n^^on,  and  on  other  wild  trout.  But  I  am  not  ready  to  say 
th^t  these  gill  parasites  were  affecting  those  fishes  very  seriously, 
tf  *re  was  nothing  to  indicate  that  they  were. 
Eut  that  is  a  somewhat  different  question  from  what  would 
he  effect  of  these  same  parasites  upon  brood  fish  at  hatcheries 
in  the  Adirondacks.  Mr.  Whish,  I  think,  makers  an  excel- 
]X)int  when  he  speaks  of  the  changed  conditions  existing 
i^^  ^he  Adirondacks,  due  to  deforestation,  the  establishment  of 
F^'^  1  '^  mills  and  other  manufacturing  establishments  upon  those 
st-x~^^ams,  changing  very  materially  the  character  of  the  water  in 

I  have  visited  a  number  of  lakes  and  streams  in  the  Adiron- 

^^^^•Ivi*,  including  the  Racket  River,  and  lakes  connected  with  it; 

^^^^^  although  I  was  not  fortunate  enough  to  see  those  waters 

w"  "^one  they  were  so  changed,  I  could  readily  believe  that  the 

^**^*^iigie  has  been  very  great  from  the  conditions  that  existed 

^«€?n  the  forests  there  were  virgin,  when  the  banks  of  streams 

^^i*o  lined  with  vegetation  down  to  the  water's  edge,  when  there 

^Ulfj  |je  dropping  into  the  stream  various  sorts  of  insects,  and 

^^^*t    lan'SB   from   the   overhanging   trees   and    bushes.      The 

^^rs  of  those  streams  were  doubtless  colder  than  now,  and 

^^od  much  more  uniformly  then  than  now.  aside  from  the 

'^tt^  serious  question  of  pollution  which  come  from  mills  of 

^^ous  sorts.    Take  the  Racket  River  as  an  illustration.    During 

^^   spring  of  the  vear  when  there  is  a  flow  much  above  the 

^^I'age  in  that  stream,  the  taste  of  the  tannic  acid  in  the  water 
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is  perceptible;  an  examination  of  the  water  in  various  places  in 
that  stream  fails  to  show  the  presence  of  any  of  the  minuter 
forms  of  animal  and  plant  life,  such  as  the  small  crustaceans, 
protozoans  and  algae  upon  which  the  young  trout  would  have  to 
feed  at  that  time  of  the  year.  The  loachings  of  the  logs  and 
the  presence  of  bark  and  fragments  from  those  logs  and  saw-dust 
in  the  stream  covering  up  certain  portions  of  the  bed,  are  alone 
sufficient,  so  far  as  I  could  detect,  to  kill  out  all  the  food  upon 
which  the  young  fish  would  first  feed. 

While  it  would  affect  fatally  the  young  fish  of  that  stream 
and  similar  streams,  I  cannot  but  believe  that  it  would  affect  the 
adult  fish  also,  and  that  brings  us  to  this  point  then,  that  a  para- 
site, like  the  gill  parasite,  which  under  normal  conditions,  in  the 
streams  of  the  west  which  are  usually  not  so  seriously  polluted, 
would  not  be  a  serious  thing;  yet  for  the  fish  in  those  streams 
where  the  conditions  are  not  as  ffivorable  as  formerly,  and  the  fish 
cannot  resist  the  attacks  of  that  parasite,  the  disease  spreads  with 
startling  fatality. 

All  of  which  goes  to  show  that  in  considering  these  questions 
manv  factors  have  to  be  taken  into  consideration.  It  is  not  a 
{dimple  pro]X)sition,  it  is  not  a  simple  easy  problem.  There  are 
hundreds  of  factors  which  must  Ixi  considered.  We  cannot  sav 
the  suckiTs  arc  killing  the  trout,  or  the  car])  of  Lake  Erie  an» 
killing  out  the  wliitc  iish,  (which  is  not  true,  as  investigation 
shows),  hut  many  different  factors  will  have  to  be  considered. 

Now  as  to  the  suckers,  I  would  not  Ix^  surprisiKl  if  they 
might  do  some  harm  to  the  s])awning  beds  of  the  trout.  But 
ordinarily  is  not  this  true:  that  in  the  streams  in  the  east 
whcn^  the  brook  trout  s])awns,  the  suckers  will  not  l)e  in  those 
])ortions  of  the  streams  where  the  trout  s])awn  at  the  spawning 
time,  or  until  the  lapse  of  some  weeks  or  months  after  the  trout 
have  spawned?  Will  not  the  suckers  Ik»  found  in  those  portions 
of  the  streams,  if  ai  all,  lat(T  in  the  spring  and  early  fall,  long 
after  the  trout  have  spawned,  and  most  likely  after  the  eggs  have 
all  hatche<l? 

Take  the  instance  cited  hv  ^Ir.  IValxnlv,  when*  suckers  were 
found  in  large  numbers,  in  a  certain  stream,  and  trout  found 
aluindantlv  under  the  hanks  of  that  same  stream:  he  did  not 
state  the  time  of  year,  hut   1  imagine  it  must  have  been  in  the 
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fciummer  or  earlv  autumn,  when  you  would  expect  to  find  suckers 
running  far  up  the  streams. 

^Ir.  Titcomb:  The  doctor  is  mistaken  about  the  suckers. 
You  do  find  them  on  the  spawning  beds.  Suckers  seem  intui- 
tively to  find  spawning  beds  and  follow  them  up  in  lakes. 

Dr.  Evermann :  That  is  true  of  lakes,  but  I  was  speaking  of 
streams. 

Mr.  Titcomb:  Wlien  I  spoke  about  the  sucker  and  a^ked 
whether  it  was  a  disadvantage  or  not,  I  was  well  aware  that  some 
say  the  sucker  is  a  destroyer  of  spawn ;  but  it  is  a  benefit  perhaps 
in  another  way.  Many  birds  called  birds  of  prey  are  really  use- 
ful in  this  country,  and  possibly  the  sucker  has  its  use  and 
furnishes  a  lot  of  little  fish  for  food  for  the  larger  trout,  and 
jierhaps  as  scavengers  has  another  use.  Perhaps  we  should 
hesitate  to  condemn  the  sucker  in  trout  ponds  before  the  question 
is  thoroughly  investigated. 

Mr.  Clark :  One  thought  I  would  like  to  offer  in  connection 
with  Mr.  Whish's  paper  on  the  diseases  of  the  parent  fish.  Have 
you  not  in  your  pond  fish  which  are  being  kept  for  the  collection 
of  eggs? 

Mr.  WTiish :       AYe  have  not  any  longer,  ^Ir.  Clark. 

Mr.  Clark :     I  think  there  are  a  few. 

Mr.  Wliish :     There  is  not  a  single  stock  brood  trout  in  the 
hatcheries  of  the  state  of  Xew  York. 

Mr.  Clark:     I  mean  throughout  the  country.     We  have  all 

^t  to  get  back  to  nature.    Your  cement  ponds  and  paraphernalia 

^^  my  judgment  you  do  not  want  at  all.     Get  back  to  nature 

^  nearly  as  possible  and  keep  your  fish  in  such  quantities  as  to 

^"*  the  work.    We  have  one  *'wild"  pond  at  the  Xorthville  station, 

*'herQ  the  brook  trout  are  doing  well,  and  by  the  side  of  them, 

'^  oement  ponds  fry  died  rapidly.    Xow  if  those  fry  could  have 

^^xi  put  in  the  natural  pond,  I  have  an  idea  they  would  have 

/^'od.    The  fish  we  have  there  that  are  two  years  old  were  })ut 

.       ^8  fr\',  and  are  as  handsome  two  vear  olds  as  I  ever  saw.     It 

^^  near  a  natural  pond  as  can  be  made  under  the  conditions. 
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Now  where  there  have  been  new  stations  established,  start  in  on 
the  plan  of  following  nature  as  near  as  possible,  otherwise  the 
brook  trout  will  pass  away. 

Mr.  Atkins :  I  want  to  second  Mr.  Clark's  suggestion,  and 
add  emphasis  to  it,  that  what  we  need  above  all  things  is  to  fol- 
low nature  more  closely,  and  try  to  get  away  from  artificial 
methods  as  far  as  possible. 

Mr.  Joslyn:       It  has  been  a  sort  of  hobby  with  me  for  the 
last  two  or  three  years,  that  if  we  wanted  to  raise  trout  success- 
fully, (and  for  that  matter,  most  all  kinds  of  fish,  but  particu- 
larly trout)  we  must  follow  nature.    Building  a  pond  as  large 
as  this  room  with  no  live  water  flowing  through  it  s?o  far  as  I 
have  observed,  is  not  in  accord  with  nature.    When  I  was  a  boy 
living  in  the  state  of  Vermont,  I  noticed  that  all  the  streams  that 
I  went  fishing  in  had  iwsh  water  with  here  and  there  a  pond^ 
and  an  eddy,  or  a  hole  under  the  l)ank  in  which  the  big  trout 
would  lie.     But  except  when  they  were  quiet  those  trout  were 
in  the  swift  water,  hunting  for  their  food.    It  is  my  belief  that 
if  you  arc  going  to  get  rid  of  dipcast*,  you  liave  got  to  give  your 
brook  trout  fresli,  running  water  to  live  in  and  swim  in:  and 
look  after  their  fooil  careful  1  v.  Tlic  remarks  which  Dr.  Evermanim 
mad(*  in  regard  to  feeding,  I   believe  are  absolutely  corrt»et.     I 
have  seen  ])onds  in  which  it  would  sc^'ui  a  nivstcTV  that  fish  could 
live,  without  the  bottom  being  cleaned.     I  Ixdieve  what  we  an"^^ 
after  can  he  securcMi  hv  a  return  to  cleanliness,  hv  a  n»turn  t(  "^ 
nature's  methods. 

.Just  tiiink  of  the  citv  of   Havana.     Year  after  vear  it   wa===- 
<leciniated  with  yellow   ft»ver.      Now  they  have  cleaned   up  the  • 
town,  tiiey  have  put  sewers  in,  their  n*fuse  is  carried  out  of  th«  * 
citv,  and  tiiere  is  no  more  vellow  fever  to  speak  of.     Whv  shouhl 
we   not    have   tiiese   diseases   in   our   ])on<ls  of  stagnant    water  ^ 
Althou'di  vou  niav  run   fresh  water  in,  it   is  not  the  live  wati»r 
that  vou  .^ee  in  vour  mountain  streams.     Whv  should  we  not  have 

•  •  • 

disease  from  the  lilth  lying  on  the  hottom  of  ponds?  Tliese 
parasitic  disease's  are  essentially  lilth  diseas<»s,  and  their  preven- 
tion lies  in  a  return  to  (•lcanline>s  and  nature. 

Mr.  Marsh  :     1'here  are  one  or  two  possible  n^medies  for  thes<» 
big  epidemics,  which  might  work  if  the  lish  culturist  was  willing 
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or  able  to  put  the  money  in  to  try  them.  The  fish  disease  that 
has  prevailed  among  United  States  stations,  and  particularly  at 
Northville,  for  some  years,  is  a  bacterial  disease  that  is  caused  by 
a  vegetable  microorganism,  and  much  can  be  learned  from  the 
study  of  these  bacteria.  But  that  is  not  the  case  with  the  para- 
site at  Cold  Spring  Harbor,  for  it  cannot  be  grown  artificially; 
but  the  parasite,  without  nmch  doubt,  arises  in  the  water,  and 
if  you  put  in  a  filtration  plant  of  sufficient  size,  and  let  all  the 
water  go  through  it,  you  could  take  it  out.  But  that  would  not 
pay  on  a  conmiercial  basis,  and  perhaps  it  would  not  be  advisable 
for  a  state  or  the  United  States  to  put  it  in. 

Another  remedy  that  ]^Ir.  Clark  has  in  use,  which  is  a  partial 

remedy,  that  is,  it  permits  a  number  of  trout  to  bi*  raised,  but  not 

so  many  as  the  same  area  would  accommodate  if  the  trout  were 

not  diseased,  consists  in  putting  the  fish  in  a  large  pond,  instead 

of  small,  narrow,  restricted  })onds  such  as  are  ordinarily  used. 

But  it  does  its  work  and  prevents  dist»ase  in  this  way:  it  merely 

increases  the  space  that  each  trout  can  occupy,  so  that  when  the 

disease  starts  it  does  not  transfer  from  one  to  the  other  as  readily 

as  when  the  ponds  are  crowded. 

Mr.  Clark :     How  about  vegetation  ? 

Dr.  Marsh:  The  vegetation  gives  opportunity,  for  natural 
food,  and  indirectlv  in  that  wav  is  beneficial.  Otherwise  I  do 
Hot  suppose  v^etation  enters  into  the  matter  very  much. 

I  have  just  been  to  the  Bayfield  hatchery  of  the  Wisconsin 
State  Commission,  and  l)een  experimenting  with  an  entirely  new 
remedy  in  this  connection :     that  is,  copper  sulphate,  which  has 
recently  been  used  very  largely  in  municipal  reservoirs,  both  to 
destroy  the  algap,  and  still  more  recently  for  killing  typhoid.    Its 
use  for  the  latter  purpose  is  very  much  more  restricted  than  for 
the  algw.     The  typhoid  germ  in  general  is  very  much  like  the 
trout  organism,  and  if  this  copper  sulphate  will  kill  the  typhoid 
germ,  one  is  led  to  suspect  that  it  would  kill  the  trout  organism; 
and  it  will  do  so,  but  it  is  ver}-  much  more  fatal  to  fish  than  it  is 
to  people.    You  can  add  a  good  deal  of  copper  sulphate  to  water 
for  people  to  drink,  and  do  no  harm ;  but  the  trout  are  exceed- 
ingly susceptible  to  it,  and  the  susceptibility  varies  greatly  in 
different  stations  and  in  different  waters.     The  disease  is  now 
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prevailing  there  and  I  have  been  adding  copper  sulphate  to  the 
water  in  a  proportion  of  one  to  one  and  one-half  million.  On 
another  trial  I  used  one  part  to  one  million,  and  I  find  that  that 
can  be  done  without  harming  the  trout,  while  it  is  fatal  to  this 
organism  when  you  make  experiments  in  tubes  within  a  few 
hours,  so  that  there  is  at  least  a  fair  chance  of  keeping  the  water 
constantly  sterilized  of  this  organism  and  of  many  others.  It 
reduces  immensely  the  total  bacterial  contents  of  the  water,  and 
the  chances  are  that  it  will  kill  this  trout  organism.  Since  the 
use  of  the  copper  sulpliate  the  death  rate  has  been  reduced,  but 
that  may  be  a  coincidence,  as  the  death  rate  usually  falls  at  this 
time  of  the  year.  We  hope  another  year,  with  the  permission  of 
tlie  Wisconsin  Commission,  to  commence  the  treatment,  say  a 
month  before  the  disease  is  expected,  which  is  about  the  first  of 
June;  and  we  will  start  in  with  the  copper  sulphate  about  the 
first  of  May,  with  a  constant  flow,  and  continue  that  all  through 
the  summer  months,  until  the  water  cools  oflP.  It  is  the  cooling 
off  of  the  water  at  that  station  which  checks  *the  disease,  because 
the  microorganism  cannot  grow  in  cold  water.  We  have  a 
remedy  liore  which  can  be  applied  on  a  larger  scale,  and  with 
an  ev(*n  chaneo,  it  stH'nis  to  mo,  of  success.  Tt  will  probably 
citluT  Ix*  cntin^lv  siicccssful  or  fail  entirely. 

Now,  wjiether  we  can  ^o  further  and  apply  tliat  to  the 
disease  that  ^Ir.  Wliish  has  at  his  station,  is  another  matter. 
There  is  only  on(»  way  to  m^t  yery  much  eyidencc  on  it.  and  that 
is  to  try  it  in  the  water  its<'lf. 

As  the  trout  at  ^Ir.  Whish's  station  are  extremely  susivptiblc 
to  copper  sul])hate,  yery  nuieh  more  so  than  at  Bayfield,  and  as, 
if  you  use  one  ])art  of  eo])per  sulphate  to  six  and  one-half  million 
parts  of  the  water,  will  kill  the  domesticated  fry  at  (\>ld  Spring 
Harbor  hatchery,  you  must  use  one  to  seyen  million  to  be  safe; 
that  re<hu'cd  «rreatly  the  amount  of  copper,  and  yery  likely  the 
M>lution  would  ho  too  weak  to  do  any  harm  to  the  organism.  Per- 
ha]>s  at  ^om<»  future  time  we  may  find  another  cheap  poison 
which  can  he  used  on  a  lar<ri'  scale,  hut  at  the  ])rcsent  time  cop- 
per sidphate  is  the  only  one  that  offers  any  chance  of  killing  the 
or«rjniij-m  without  killin*:  the  fish. 

Mr.  North:  When  I  went  to  the  Ilamniondsport  hatchery 
it  was  as  far  from  nature  as  ]K)ssihle.     The  hnxnl  )>onds  there 
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had  wooden  troughs,  sides  and  bottom;  there  was  no  gravel 
there  for  the  fishes  to  work  ofl  any  parasites  on,  and  there  was 
a  slime  in  the  bottom  and  on  the  sides  from  the  liver  food.  Xow 
it  would  occur  to  me  that  anything  like  that  would  be  very 
detrimental  to  the  health  of  the  fish. 

Mr.  L.  X.  Buller:  It  seems  to  me  that  we  are  drifting 
away  from  the  point  of  what  to  feed  trout.  I  think  we  are 
giving  too  much  liver,  for  one  thing,  and  if  we  get  a  more 
natural  food  we  will  overcome  a  great  deal  of  this  j)ara64itic 
disease. 

Mr.  Worth:     It  has  bet»n  my  opinion  for  a  good  many  years, 

that  it  is  the  ponds  with  still  waters  that  have  acted  against  the 

trout.    I  believe  that  when  good  trout  are  confined  in  ponds,  that 

we  are  creating  conditions  which  will  cause  parasites  to  develop 

on  them.     There  are  memlx'rs  present  who  were  at  the  Woods 

Bole  meeting  two  years  ago,  who  visited  the  private  establish- 

xnents  of  some  of  the  Massachusetts  trout  growers;  and  those 

jDeople  cultivated  their  trout  in  ditches.    There  were  two  things 

"that  impressed  me  strikingly;  one  was  the  immense  amount  of 

:filth  that  was  in  the  water  from  wa^ite  food,  and  the  other  was 

T:he  immense  number  of  live  trout  that  were  in  there.     Those 

;j3resent  here  who  were  there  at  that  time  know  that  my  state- 

^*^»ent  is  true.     They  fed  on  choppcnl   Menhaden  shoveled   in 

.bnost  bv  the  whei^lbarrow  load,  and  there  were  bushels  of  that 

'efuse  on  the  bottom;  and  in  places  along  the  banks  the  refuse 

Lad  formed  a  veritable  skin  on  the  bushes  where  bailed  out,  but 

leir  fishes  were  healthv  and  the  owners  were  makiiiof  monev. 

[owever  they  had  flowing  water,  and  I  believe  it  is  the  still 

"^ater  ponds   that   create   the    foundation    for   lice   and   otlu*r 

'arasites. 


Mr.   Clark:     These  fish  that   I  spoke  about  in   Xorthville 
not  in  rapid  water;  although  there  are  places  where  the 
"^ater  tumbles  over  quite  rapidly,  to  which  the  fish  can  go. 

Mr.  Seymour  Bower :     I  would  be  very  glad  to  help  out  Mr. 

"Whish  if  I  could.     The  trouble  with  the  whole  matter  is  that 

^hat  works  in  one  case  and  under  one  set  of  conditions  does  not 

apply  elsewhere  under  apparently   the  same  conditions.     For 
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a  number  of  years  we  had  a  serious  epidemic  at  the  Paris 
hatchery ;  but  we  are  not  losing  many  trout  there  at  the  present 
time  from  disease.  We  do  lose  from  10  to  20  per  cent  every  year 
as  the  result  of  handling  during  the  spawning  season.  Our  old 
foreman  had  grown  slack,  the  ponds  were  filthy,  we  could  not  get 
him  to  take  as  good  care  of  the  fish  and  ponds  as  we  thought 
they  ought  to  have,  and  we  made  a  change.  Our  present  foreman 
is  and  always  lias  been  very  cleanly,  but  aside  from  that  I  do  not 
know  that  anything  special  has  been  done.  We  feed  liver  the 
same  as  wc  always  did,  but  we  do  not  lose  fish  by  epidemic.  We 
raise  them  to  be  5  to  6  to  7  years  old,  and  there  they  are  to-day. 
We  have  verv  little  loss  from  disease;  our  loss  results  from 
handling  during  the  spawning  season;  but  we  raise  quite  a  num- 
ber each  year  to  offset  this  loss.  In  that  way  we  ho^d  the  stock  to 
about  the  eapacity  of  our  water  supply,  which  is  more  or  less 
limited. 

1  was  j)leased  to  have  ^Fr.  Worth  call  attention  to  the  trout 
hatcheries  in  ^Fai^sachuHetts,  for  it  is  a  good  deal  of  a  mystery 
to  mo  how  they  can  handle  the  number  of  trout  thev  do  in  the 
limited  amount  of  water  thev  haye.  Take  the  American  Fish 
Culture  Company,  for  exani])l('.  !  was  told  by  our  president  that 
last  sumnior  they  sold  4(),0')()  pounds  of  trout,  and  besides  that 
they  are  sellin^r  a  number  of  millons  of  e^gs  every  year. 

We  do  not  think  nuu-li  of  cement  ])onds,  still  you  go  down  to 
Massachusetts  and  find  one  i-onccrn  using  cement  ponds,  and 
another  4,000,000  or  r),000,000  c^^gs  a  year  with  not  over  500 
'gallons  of  water  a  minute.  As  ^Ir.  Doolev  savs,  "There  you 
a-a-re.^' 

It  s(H'nis  to  nic  if  I  were  in  ^!r.  Whish's  ])lace,  I  would  go 
down  to  Massachusetts  and  look  the  situation  over,  and  if  possi- 
ble bin'  some  of  the  men  who  have  workcul  so  successfully  for 
manv  vcars,  and  at  least  allow  them  to  trv  their  methods  with 

•       •  • 

vour  conditions.     If  not  successful  then  the  conditions  are  at 

« 

fault. 

Dr.  (Jre<'ne:  IVing  a  medical  nuin  I  mn  familiar  with 
diseases,  and  it  ap])ears  to  me  that  thes<^  trout  are  sick;  and  that 
that  has  been  the  condition  right  along:  and  this  sickness  is  a 
filth  disease,  and  the  result  of  getting  away  from  nature's  good 
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old  plans;  and  with  that  we  have  the  attendant  conditions  that 
^^<yme  from  filth  and  uncleanliness. 

Now  I  have  had  an  experience  as  a  bass  fisher,  which  may  be 

ix:»teresting  in  connection  with  this  subject.    There  is  a  slaughter 

J::iOuse  near  our  city,  Dayton,  the  drain  of  which  empties  into  one 

our  little  streams.     The  water  is  cold  and  apparently  pure, 

teeming  with  minnows.    Now  we  can  go  out  into  our  clean 

x'^iJiining  streams  and  catch  our  minnows  free  from  disease,  put 

i:]l:».eni  in  a  tank  with  running  water  and  preserve  them.    I  had  in 

rzEB-T  dooryard  a  tank  12  x  4  x  6,  into  which  I  could  put  several 

tr  !l:EOusand  minnows,  and  if  healthy  when  put  in  they  always  did 

^'^^^1.     But  when  we  went  up  to  the  pool  where  the  blood  from 

tM-M^  slaughter  house  drains,  it  was  very  easy  to  catch  minnows, 

^-'^d   on  one  occasion  we  caught  two  bushels  apparently  healthy 

^*^*-iiiiows.     But  as  soon  as  you  would  get  them,  if  you  would 

^^^xc31e  them  the  least  bit  they  would  develop  a  fungus  disease. 

^       ^i^ave  looked  in  vain  through  all  our  city  libraries  and  ever\'- 

^"^  i  ^"^^  accessible  to  me  to  find  any  treatise  on  diseases  of  fish,  and 

^^"*^-^^  found  anything  at  all. 


e^- 

t 
^>1 


c^^ 


3lr.  Whish :     There  isn't  anything. 

X)r.  Greene:     These  minnows  were  fat  and  sleek,  looked  nice, 
c^Tthing  looked  favorable,  but  they  had  fed  on  the  slaughter 
i=!e,  and  they  were  diseased  and  infected,  and  developed  this 
,^^s  disease. 

AVhenever  you  touched  one  of  them  and  took  off  the  pro- 
ive  slime,  fungus  would  ap])ear,  the  fish  would  swell  up,  a 
blister  would  appear  which  would   burst,  an  open  sore 
Id  develop  and  the  minnow  would  die. 

There  is  no  doubt  but  that  the  disease  Mr.  Whish  complains 
is  the  result  of  infection. 


3[r.  Talbott:     Mr.  President,  permit  me  to  make  a  sugges- 

ri  which  if  not  practical  is  at  least  logical. 

There  is  in  Paris  a  class  of  men  who  spend  the  greater  ])art 

tiheir  lives  in  the  sewers  and  these  men  it  is  claimed  are  not 

^1^  long  lived  but  healthy  beyond  the  average,  yet  it  would  seem 

^^ted  effort  in  training  a  child  for  such  a  career  to  insist  on  a 

^gree  of  cleanliness  that  must  needs  be  neglected  in  its  after 

^^^.    So  the  strenuous  efforts  of  our  fish  culturists  to  raise*  tho 
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trout  dean  mav  be  a  ufccssily  sinc^  trout  can  not  live  in  ecwcrs. 
T'niil  we  begin  getting  closer  to  nalnire  by  the  clearing  out  of  our 
polluted  streams  it  may  be  useless  to  exjreet  to  raise  trout. 

Under  the  circumstances  it  seems  to  me  the  highest  ambittou 
of  tlie  modem  iish  culturist  should  be  the  evolution  of  n  trout 
that  would  be  able  to  liye  in  the  tail  end  of  a  tannery, 

Mr.  Miller :  Most  of  the  ponds  which  I  have  seen  are  built 
very  much  like  a  window,  square  at  the  end,  and  oteupy  relative- 
ly the  position  of  the  lambrequin  in  this  room.  Your  ^te  is  lU 
the  middle  of  n  square  end,  and  there  is  a  dead  end  across  eaeh 
corner.  I  think  this  hatchery  of  White  Sulphef  Springs  has  beea 
liutit  much  ill  Ihi-  sluiiic  of  a  coffin,  and  I  tliink  if  we  would 
build  the  ponds  mo  the  gate  would  occupy  the  whole  end,  and  let 
the  water  come  in  so  tJiat  the  water  would  flow  out  freely,  a  great 
deal  of  refuse  would  be  moved  which  does  not  now  get  washed 
oiii  from  the  pond  with  the  gate  in  the  middle,  but  collects  in  the 
comers. 

President:  I  should  like  to  refer  to  the  plant  of  the 
American  Fis^h  l"'iiltnre  Coiniiany,  at  Cnroiinii.  Hliod..'  Island, 
and  explain  how  they  manage  to  raise  such  a  large  quantity  of 
trout.  Their  ponds  are  all  lined  up  with  boards,  with  gravel 
bottoms,  all  narrow,  Iheir  widest  pond  not  exceeding  12  feet. 
The  ponds  where  they  have  the  best  success  are  only  7  feet  wide, 
with  a  fall  of  three  inches  in  30  feet,  and  in  a  pond  of  tliat  char- 
acter tlicy  will  rear  a  thousand  marketable  trout,  three  to  the 
pound,  in  a  year. 

In  other  ponds  with  the  ends  like  those  of  the  United  States 
hatchery,  with  boards  across  the  corners,  the  water  flows  very 
rapidl)-,  and  there  is  a  long  series  of  those  ponds,  and  they  are 
reinforced  almost  the  whole  length  by  driven  wells.  They  are 
very  successful  there  with  their  driven  wells.  They  have  several 
4  inch  driven  pipes  there  that  will  flow  six  inches  over  the  top 
of  the  pipe.  It  is  remarkable  on  that  iu-coiiiit.  They  keep  their 
breeding  trout  in  these  long  narrow  ponds,  and  have  no  trouble 
at  all.  There  never  has  been  any  fungus  (here,  no  disease  at  all. 
Their  trout  are  all  fed  regularly  on  hog's  plucks,  ground  up, 
hearts  and  everything  all  together. 

They  had  a  man  there  who  had  an  idea  that  these  ponds  were 
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not  wide  enough,  and  he  experimented  yriih  one  and  took  out  the 
sides,  extended  the  flow  of  the  water  so  that  it  covered  a  width 
of  probably  60  feet,  and  put  10,009  marketable  trout  in  there. 
In  less  than  two  weeks  every  one  of  them  were  dead.  Now  tliat 
bears  out  the  theor}"  of  the  importance  of  a  rapid  flow  of  water. 

That  is  all  I  think  there  is  to  it  down  there,  with  the  excep- 
tion that  everything  is  in  a  wild  state.  The  head  of  the  spring 
itself,  which  is  very  like  the  one  at  White  Sulphur,  is  a  single 
spring.  They  did  come  very  near  spoiling  it.  They  thought 
they  would  build  a  big  pond,  so  they  raised  the  dam  and  over- 
flowed the  spring  three  feet.  But  they  did  not  keep  it  up  ven* 
long;  they  knocked  down  the  bulkhead  and  let  the  water  run 
naturallv.  Thev  have  a  flow  of  neariy  a  mile  where  thev  raise 
this  immense  quantity  of  trout.  All  their  ponds  are  full,  and 
they  have  hundreds  of  thousands  of  fry,  which  grow  very  rapidly. 
Mr.  Titcomb,  Mr.  Clark,  and  Mr.  Ravenel  have  seen  those,  and 
they  saw  no  fungus,  and  no  disease  of  any  kind  on  the  fish. 

They  market  a  great  many  millions  of  eggs  every  year. 
There  is  no  question  about  it.     Now  I  do  not  know  why  they 
should  be  more  successful  than  others  in  the  west ;  but  I  can  say 
this  about  the  state  of  Khode  Island,  and  about  the  state  of 
nature.    We  are'  decidedly  returning  to  a  state  of  nature.     Our 
s^awmills  are  all  gone,  the  country  is  growing  up  back  in  tlie 
rural  districts,  to  brush;  the  streams  are  covered  with  brush  !>o 
that  it  is  almost  impossible  to  get  a  line  into  them  in  j)laces,  but 
thev  are  full  of  trout.     I  have  seen  60  to  70  fishermen  start  out 
in  the  morning  and  at  night  every  one  of  them  return  home  \\ith 
a  basket  of  trout.     They  are  getting  big  trout  all  the  while. 
There  is  no  trouble  about  it  at  all.     Our  streams  there  in  some 
place^j  run  deep,  and  in  some  places  shallow,  and  have  consider- 
able flow  of  water  in  them;  and  there  the  trout  grow  much  largi^r 
and  better  than  elsewhere.     That  I  think  can  be  traced  right 
Wk  to  the  return  to  nature;  because  the  banks  of  our  streams 
are  covered  with  brush,  and  the  woods  are  still  there.     We  cut 
^ff  the  woods  30  or  40  years  ago,  but  they  have  grown  up  again. 
^e  have  no  trouble  with  mills  and  pollution.      If  they  want  to 
cut  down  a  pine  forest  they  do  not  put  a  portable  saw  mill  on 
^  hanks  of  the  stream,  or  they  would  be  arrested.     They  must 
pot  it  back  away  from  the  water. 


Thirhi-fiuirlli  Aiuiuut  Mc'Uiu 


i  I  havi*  given  nccount  for  tin?  success  haii  in  Sell 
culture  in  Rhode  Ii^laud. 

Mr.  Whisb:  Irft  tliere  Ite  no  mistakes  about  the  <.-oii(litii>iu 
coniiectetl  with  the  situation  1  have  frankly  deacril)ed  iu  Nmr 
York  stat<?.  with  reference  to  our  hatcheries.  We  cannot  rabe 
liriKid  brook  trout.  There  is  no  lack  of  water  supply  in  the 
several  hatcheries,  with  tlie  exception  of  one.  The  other  poncts 
have  some  of  them  wooden  walla  with  gravel  and  sand  bottom, 
and  others  stone  walls  with  gravel  and  saud  bottom  and  some  an 
wholly  of  cement. 

When  I  refer  to  the  los«  of  the  brook  trout.  I  mean  of  course 
the  old  fashioned  speckled  trout,  the  fontinalis.  llic  (rout  that 
Iwlongs  in  your  swift,  living  water,  and  I  mean  no  other  fish. 
The  situation  is  known  to  at  least  one  scientific  man  of  the 
tfnited  States  Com  miss  ion.  and  we  will  very  gladly  point  it  out 
to  anybody  else  who  desires  to  look  into  it 

The  condition  is  not  a  iheoretical  one,  at  all;  it  is  a  mighty 
arions  one,  and  I  sincerely  hope  it  will  never  confront  any  other 
state,  though  1  fear  it  will. 


REMINISCENCES  OF  THE  FISHERIES  IN  SOUTH 

AMERICA. 

BY   J.    W.    TITCOMB. 

Mr.  Titcomb  gave  an  evening's  entertainment  in  an  inform- 
al talk  illustrated  by  lantern  slides,  depicting  fishing  scenes  on 
his  voyage  from  New  York  to  Buenos  Ayres  and  in  Argentina. 
In  addition  to  scenes  illustrative  of  the  fisheries,  his  travels  and 
explorations  throughout  the  country,  including  a  trip  to  Par- 
aguay, were  interestingly  illustrated  and  explained. 

From  September  1,  1903,  until  June  1,  1904,  Mr.  Titcomb 
was  in  the  employ  of  the  Argentine  Government  to  explore  the 
waters  of  Argentina  and  make  recommendations  with  reference 
to  the  introduction  of  desirable  species  of  food  fish.  His  explor- 
ations covered  a  large  part  of  the  country  from  the  province  of 
Cordoba  on  the  north  to  the  northern  border  of  Patagonia  in  the 
territory  of  Xeuquen,  in  the  southern  part  of  the  country.  He 
ascended  the  La  Plata  and  Paraguay  Rivers  to  Asuncion,  Par- 
aguay. 

WTiile  in  the  country  he  built  what  is  probably  the  first  fish 
hatchery  in  South  America  on  a  tributary  of  the  Limay  river, 
near  Lake  Nahuel  Huapi.  It  is  constructed  out  of  hand-made 
lumber.  Before  his  departure  from  the  country  eggs  of  four  spe- 
cies of  Salmonidae  had  been  transported  from  the  United  States 
and  placed  in  the  hatchery  with  a  loss  of  less  than  ten  per  cent. 
The  loss  in  hatching  and  previous  to  distribution  was  very  slight. 
The  success  in  transportation  merits  special  mention  because  it 
is  probable  that  these  eggs  were  carried  a  longer  distance  than 
has  heretofore  been  recorded  in  the  historv  of  fish  culture.  An- 
other  feature  to  be  considered  is  the  fact  that  the  eggs  were  taken 
from  a  climate  where  the  waters  were  extremelv  cold,  across  the 
equator,  and  then  during  warm  weather,  one  hundred  leagues 
across  the  hot  sands  of  the  territory  of  Xeuquen  to  be  hatched 
at  just  the  opposite  season  of  the  year  from  that  in  which  they 
would  have  been  hatched  under  natural  conditions. 

The  work  inaugurated  by  Mr.  Titcomb  is  being  successfully 
continued  under  the  direction  of  E.  A.  Tulian,  a  member  of  the 
American  Fisheries  Society,  formerly  superintendent  of  the  fish- 
eries station  at  Leadville,  Colorado. 
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DISPLAY  OF  APPARATUS. 

It  was  cxpwtfd  thni  all  the  supcriiitunticnly  of  the  U.  S. 
Bureau  of  Fisheries  would  atteml  the  mooting,  aud  nil  had  bepn 
invited  to  bring  fish  cultural  dovicf*  of  novel  de«ign.  that  is, 
some  of  their  own  devices  which  may  be  new  to  othere.  As  a 
result  of  this  inritation  the  following  apparatuses  were  on  exhi- 
bition at  the  White  Sulphur  Springs  Station,  and  one  morning 
session  was  devoted  to  a  discussion  of  thi?  incrilw  of  the  various 
kinds  of  apparatus  and  methods  employed  in  fish  i;iihiinil  work 
in  connection  tberewitli. 

Mr.  Frank  N.  Gark  gave  an  exposition  of  the  Clark  and 
Clark-Williamson  halehing  troughs.  This  was  followed  by  Mr, 
AlJfins,  who  gave  an  exposition  of  a  hatehing  box  ua-d  nt  the 
(!raig  Brook  station  under  the  Atkins  nK^thod  of  eyeing  egg* 
in  stacks  of  trays  enclosed  in  a  stack  frame.  Thu  mcrita  and 
demerits  of  other  forms  of  apparatus  and  equipment  were  dis- 
cussed fully,  but  as  the  discussions  were  always  illustrated  by  the 
presence  of  the  apparatus  or  equipment,  or  models  of  it,  the 
minutes  of  the  dircussions  arc  not  included  in  this  report. 

Mr.  Clark  exhibited  the  Clark  hatching  box,  nine  trays  to 
the  comi)artmciif,  the  Clark-WilJinmson  hatching  troughs,  15 
travs  to  the  compartment. 

Two  quart  dipper  for  nu'asuring  eggs. 

Whitcfish  scaff  net. 

Another  scalT  net  for  trout. 

Same  only  smaller. 

Hatching  jar  tube. 

One  quart  measure  with  screened  hottom  for  measuring  trout 
eggs. 

Feather  wiih  long  handle. 

Jar  screen. 

Tniy  for  liolding  dead  eggs. 

Irfjrger  tray. 

Bass  fry  net  for  taking  fry  out  of  screens. 

Whitcfish  fry  net  for  taking  whitefish  .nil  of  tanks. 

Thn-e  pronged  hook  for  removing  lumps  from  jars. 
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Jar  filling  tuba 

Long  mesh  screen  for  sorting  fish  from  eggs. 

I^ng  drip  pan  for  washing  up  fish  and  eggs. 

Exhibited  bv  Mr.  Atkins: 

Ten  tray  stack  frame  with  complement  of  trays.  This  size 
preferred  when  there  is  room  enough  in  the  hatchery.  To  pick 
the  eggs  they  are  removed  to  a  table,  the  whole  stack  being 
removed. 

Troughs  used  for  both  eggs  and  fr}'.  The  water  level  mount- 
ing by  dam:  for  fry  by  a  hollow  outlet  plug  and  screen  being  put 
in  place  of  the  dam. 

Stack  hooks  for  lifting  the  open  stacks  out  of  the  trough. 

Deep  stack  frame  for  twenty  trays  of  eggs,  holding  40,000 
salmon  eggs.  This  is  a  closed  frame  and  may  be  used  with  egg> 
or  in  an  open  stream.  Requires  trough  16  or  17  inches  deep : 
is  taken  out  for  picking. 

Egg  plyers  used  at  Craig  Brook. 

Dinsmore's  tray  lifter,  used  for  lifting  trays  on  wliich  the 
fish  are  hatching  (pair). 

Pair  Storey's  tray  lifter,  founded  on  Dinsmore's. 

Dinsmore  fry  picker,  to  pick  up  dead  fry  and  other  debris 
about  hatching  time. 

Storey's  fry  picker,  founded  on  Dinsmore's. 

Atkin's  aerator,  for  use  in  a  can  of  fish  in  transportation 
by  submerging,  following  drawing  up  and  allowing  water  to 
run  back. 

Exhibited  by  Mr.  Downing : 
Downing  fry  net  for  removing  fry  from  tank. 
Tube  for  Downing  jar. 

Faucet  to  be  used  in  connection  with  operating  the  Downing 
jar. 

Auxiliary  net  for  whitefish. 
Hatching  jar. 

Exhibited  by  Mr.  Livingston  Stone  of  Cape  Vincent,  Xew 
York : 

Model  of  new  galvanized  iron  hatching  trough  of  the  White- 
fish  hatchery  at  Cape  A^incent  station. 

Device  for  allowing  anyone  to  hatch  a  few  trout  or  salmon 
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eggs  in  the  home  of  any  one  where  theie  is  a  pipe  furnishing 
running  water.  It  will  be  observed  that  the  outlet  is  directly 
under  the  inlet.    From  Cape  Vincent  station. 

Model  of  a  portable  hatching  trough^  the  main  point  about 
which  is,  that  a  small  screw  driver  is  the  only  tool  required  for 
taking  the  trough  to  pieces  and  putting  it  together  again.  When 
taken  apart  it  can  be  easily  carried  in  a  pair  of  ordinary  shawl 
straps,  put  in  spawning  ground  in  the  woods  or  anywhere  else, 
and  set  up  without  trouble  or  expense.  The  canvas  is  supposed 
to  be  waterproof,  of  course,  although  it  is  not  so  prepared  in  the 
model. 

Exhibited  by  Mr.  Booth: 

Long  distance  asbestos  packing  case. 

Exhibited  bv  Mr.  Lydell: 
Bass  net  and  screen. 

By  Mr.  Robinson: 
Bass  nest. 

Mr.  E.  E.  Rice,  Gn»en  Lake  station,  Maine: 
Samples  of  wire: 

(1)  Wire  used  for  fry  in  rearing  troughs. 

(2)  Wire  used  on  triiys  in  hati-liin^  quinnet  salmon. 

(3)  Wire  used  for  brook  trout  and  landlocked  salmon. 

(4)  Wire  used  for  false  wire  bottoms. 

(."))   Wire  us(m1  for  fing(Tliii<i:s  in  troughs  and  rearing  ponds. 
(())    Wire  used  for  foot  scToen  attached  to  wire  bottom. 
Also  (T)   Lifters  for  handlin<x  trays  in  developing  hatching 
troughs. 

I)<*vel()pin^  liatchin<r  trou<rlis. 

Hv  Mr.  Stranahan : 

■ 

Stranahan  dam  board. 

Bv  Mr.  Dean : 

Pair  fry  piekers. 

Perforated  can  top  for  holding  fish  preparatory  to  shipment. 

Model  of  tul)(»  with  ser(*en  in  side  for  general  use  around 
station,  for  holding  fish. 

Bueket  lor  same  use,  or  messenger  shipment.  Model  osj)ec- 
ially  goo<l  for  messenger  shipment. 
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By  Mr.  John  L.  Leary,  San  Marcos: 

Samples  of  fish  food,  including  spawn  of  water  snail,  shrimp, 
chopped  fish,  maggots,  crawfish,  top  water  viviparous  minnow, 
water  fleas,  fish  eggs  and  silverside. 

Pictures  of  apparatus  giving  idea  of  how  to  get  water  plants 
out  of  ponds. 

By  Mr.  G.  H.  Lambson,  of  Baird,  California : 
Directions  for  making  cheap  paints,  with  specimens. 

By  Mr.  Seagle : 

The  Seagle  fry  trough  with  separators. 

Bv  Mr.  O'Mallev : 

Box  for  mixing  salt  solution  for  testing  eggs. 

Box  in  which  eggs  to  be  tested  are  placed. 

Wire  egg  scoop. 

Miscellaneous : 

Expansible  aerating  funnel,  from  Swanton,  Vermont. 

White  fish  and  white  perch  egg  strainers. 


NOTES  ON  THE  FEEDING  OF  PARENT  TROUT, 

WITH  REFERENCE  TO  VIRDLITY  OF 

EGGS  PRODUCED. 

BY   GEORGE   R.    ALLEN. 

A  change  in  my  duties  prevented  the  completion  of  the 
experiments  set  forth  in  this  paper,  and  it  is  presented  in  the 
hope  that  some  one  in  a  position  to  do  so  will  continue  work 
along  the  lines  indicated. 

The  brood  ponds  utilized  for  the  experiments  were  each  25 
feet  long,  12  feet  wide,  and  contained  water  to  a  depth  of  4V^ 
feet.  During  the  season  of  1901  the  brook  trout  in  tliem,  at  that 
time  six  years  of  age,  yielded  an  average  of  1052  eggs  per  fish, 
and  an  equal  number  of  males  were  stripped  to  impregnate  the 
spawn.  Of  the  eggs  obtained  9  per  cent  were  lost  during  im- 
pregnation. 

At  the  close  of  the  spawning  season  the  fish  were  divided  into 
two  lots.  The  first  lot  were  given  a  diet  consisting  of  two  part^ 
shec^p  liglits,  one  ])art  slicvp  liver,  and  one  part  sheep  hearts. 
The  second  lot  wen^  fed  solely  on  dead  trout  eggs  up  to  April  IS, 
at  which  time  their  aj)petites  began  to  increase.  As  the  supply 
of  dead  trout  eggs  (»xceed(Kl  the  number  nnjuired  in  fi'inling,  thr 
surplus  eggs  were  frozen  and  preserved  in  a  refrigerator,  the  last 
of  them  IxMug  fod  to  the  fish  on  June  4.  Beginning  on  A]>ril 
18  the  sectmd  lot  of  trout  were  given  a  mixture  composed  of  four 
parts  bran,  two  ])arts  fish  i'^r^gi^,  <me  part  each  of  meal  and  sheep 
h(»arts. 

During  the  progress  of  the  e\|M'riments  no  salt  was  ])laced  in 
the  food  of  the  fish  or  thrown  into  the  ponds.  At  intervals  of 
once  a  W(H*k  a  bushel  of  swamp  or  wood  (*arth  were  j)laced  in  the 
spout  leading  to  the  st'eond  lot  of  ilsh  and  allowisl  to  wash  into 
the  ])on(l,  the  water  su|)])ly  at  such  times  being  increased  t)nc»- 
third,  and  on  each  follo\vin«r  dav  all  sediment  and  dwave*! 
vegetation  was  n*moved  from  the  pond,  ihtTeby  giving  the  fisli 
a  second  bath.  It  was  noted  that  on  these  and  the  succ(vdinir 
days  they  wctc  more  active  and  that  their  apj)etites  wen*  much 
keener. 
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The  loss  during  the  year  among  the  first  lot  amounted  to  14 
females  and  16  males,  while  that  among  the  second  lot  was  8 
females  and  7  males,  or  exactly  half  the  loss  in  the  iirst  pond. 
The  fish  in  both  inclosures  began  spawning  October  3.  Of  the 
first  lot  75  females  yielded  an  average  of  1021  eggs  or  31  less 
than  the  average  of  the  previous  year;  89  males  were  used  for 
fertilizing  them.  Two  per  cent  of  the  eggs  were  poor  when  taken 
and  a  further  loss  of  7  per  cent  occurred  before  the  date  of 
hatching.  The  average  weight  of  these  fish  when  placed  in  the 
pond  was  7-8  of  a  pound,  and  at  the  spawning  period  it  showed 
no  increase.    Their  color  also  was  somewhat  dulled. 

The  yield  of  eggs  from  the  sei*ond  lot  of  fish  showed  an 
average  gain  of  18  eggs  per  fish.  To  impregnate  this  lot  86 
males  were  stripped.  One  per  cent  of  the  eggs  were  poor  when 
taken  and  a  further  loss  of  4  per  cent  ensued  during  the  hatch- 
ing period.  The  fish  had  gained  an  average  of  an  eighth  of  a 
pound  during  the  year  and  their  colors  were  brighter  than  when 
placed  in  the  pond. 

The  fish  of  the  second  lot  produced  an  average  of  49  more 
eggs  per  fish  than  the  first  lot,  and  the  loss  up  to  the  time  of 
hatching  was  four  per  cent  less.  The  loss  of  fish  by  disease  in 
the  first  lot  also  exceeded  that  of  the  second  lot  by  15,  but  there 
appeared  to  be  little,  if  any,  difference  in  the  fry  hatched  from 
the  two  lots  of  eggs. 

Nearly  all  of  the  fish  lost  suffered  from  gill  affection.  Both 
ponds  during  the  course  of  the  experiments  were  kept  scrupu- 
lously clean,  and  so  far  as  it  was  possible  the  conditions  in  both 
were  made  identical. 


POTOMAC  BASS. 

BY  HENRY  TALBOTT  OF  WASHINGTON,  D.  C. 

The  first  object  of  this  Society  is  "  to  promote  the  cause  of 
Fish  Culture/' 

Fish  Culture  has  two  groups  of  beneficiaries — the  consumer, 
together  with  those  who  labor  for  his  benefit — that  is  the  com- 
mercial side — and  the  Angler. 

It  is  from  the  standpoint  of  the  latter  that  my  little  contri- 
bution is  made,  and  it  is  fair  to  say  that  the  term  "angler^'  is  used 
not  for  the  flyrod's  400,  but  to  include  every  one  who  catches 
fish  for  sport — from  the  barefooted  boy's  elder  pole  to  the 
bamboo  whip.  It  is  not  inappropriate  that  you  should  hear  what 
some  of  us  think  of  you  and  besides  you  mvA  us  to  supplement 
your  work.  All  the  fish  you  could  put  in  would  do  no  good  if 
we  did  not  take  them  out. 

It  is  peculiarly  fitting  that  the  Potomac  should  receive  your 
attention,  for  to  mention  that  river  is  to  throw  bouquets  at  Fish 
( -ulturists.    The  Black  Bass  is  an  alien  to  tliat  stream,  vet  he  has 

ft 

flourislu^l  in  its  waters  as  liave  our  forebears  on  its  banks,  and 

as  there  is  no  oountrv  in  tlie  world  like  our  own  nation  of  immi- 

grants,  so  is  there  no  Black  Bass   river  to  compare   with  tlie 

Potomac.     H(K*ky  and  rushing  for  three  hundred  miles  of  its 

length  it   is  to  the  Small   Mouth   Black   Bass  as  ideal  a  home 

as  is  the  \epi<ron  for  the  trout  or  the  liestigouche  for  the  salmon. 

For  three  scon*  niih^  below  the  IJttle  Falls  its  coves  and  hundnnl 

erei^ks  with  the  sluggish  waters  of  the  tid(^water  marshes  and 

their  wealth  of  f(M)<l  nuikes  to  brackish  water.  Large  Mouth  Bass, 

as  suitable  homes  as  do  th(»  lagoons  and  lakes  of  Florida,  and  he 

wouhl  grow  to  as  great   size  even   to  match   that   mythical   *i^i- 

pounder  of  southern    fame — if   the   fishermen   and   the  angh*rs 

would  hut  give  him  a  chance.     1'he  latitude  is  not  against  him, 

for  I  have  seen  two  hass  from  Peters'  Lake,  Missouri,  a  latitu<le 

not   lower  than  this,  of  about    Ti   jjounds.  and  they  have  bivn 

found  hen*  of  above  nine,  hut  overnetted  jish  grow  small. 

It  is  said  the  average  of  shad  in  tlu'  the  Potomac  were  long 

ago  of  14  pounds  weight  and  they  do  not  now  reach  half  that 
1:4 
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figure — the  wonder  is,  any  are  able  to  filter  through  the  pounds 
and  seines  and  drifts  and  dips  that  dispute  their  passage  from  the 
Capes  to  the  Great  Falls.  Indeed,  they  would  long  since  have 
disappeared  as  a  commercial  product  of  the  Potomac  hut  for  the 
wonderful  success  of  the  fish  culture,  which  this  society  does  so 
well  to  encourage,  and  in  which  our  Government  beats  the  world. 
The  Chinese,  with  their  eggshells  of  fertilized  spawn  knew  some 
tricks  of  their  own  before  we  moved  over  hero,  but  in  these  davs 
of  railways  when  a  carload  of  a  million  of  fry  may  be  sent  to  any 
comer  of  our  country,  eggshells  of  spawn  sounds  about  as  effec- 
tive as  shooting  elephants  with  firecrackers,  or  using  a  lightning 
bug  for  a  searchlight. 

You  are  all  familiar  with  the  fact  that  the  Small  Mouth 

Black  Bass  were  planted  before  the  war,  at  Cumberland,  on  the 

Upper  River,  having  been  brought  over  the  mountains  from 

Wheeling  Creek,  in  the  tender  of  a  locomotive;  that  the  river 

was  then  full  of  suitable  feed,  and  that  the  conditiotis  which  made 

the  Potomac  a  dead  line  between  the  contestants,  made  angling 

for  some  years  along  its  banks  an  unhealthy  occupation,  if  there 

had  been  time  to  indulge  in  that  pastime.    As  a  consequence  the 

fish  spread  as  never  did  fish  before  or  since — for  never  was  so 

effective  a  close  law  anywhere  else;  one  that  threatened  to  pull 

a  man^s  cork  under  if  he  showed  himself  on  either  side,  and  when 

nxatters  settled  down  and  the  riparian  dwellers  had  leisure  to  try 

the  river — to  evervbodv's  astonishment — it  was  found  to  be  teem- 

ing  with  bass.    The  official  reports  tell  of  how  all  the  cities  of  the 

Es^t  were   supplied   from    here — the   Susquehanna   and   other 

st:i^am8  were  stocked,  and  hundreds  of  fishermen  found  summer 

ejar3.ployment  and  revenue  from  their  capture.     Afterv^^rds  the 

efforts  of  distribution  of  black  bass  in  mv  own  State  of  Illinois, 

)i^<iDved  so  successful  that  the  government  went  into  partnership 

^  JL  <h  us,  and  have  since  supplied  the  world  with  stock  mainly 

^m  this  source,  and  since  this  fish  resists  artificial  propagation 

arrangement  is  a  fortunate  one.     These  are  principally  the 

Mouth  Bass,  and  they  have  been  placed  in  the  tidewater 

^to)raac,  and  the  tributaries  of  that  estuarv,  where  thev  have 

iderfully  thriven,  until,  permit  me  to  repeat,  there  is  no  Bass 

like  it  anywhere  when  the  sun  is  clear,  but  there  is  a 

^V3r;suige  variability  of  the  angler's  luck  in  this  river. 
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Soiiu*  Small  Month  Hans  have  iKtai  planted  in  the  lower 
rivt»r,  aiul,  of  courw,  from  tiinc  to  time,  have  come  down  from 
tlu»  r|)|M»r  Kivcr  in  HckmIs  or  wamlorlust,  but  they  are  unsuited 
to  tlu'M»  <|uii»ti»r  waters  and  muddy  bottoms,  and  are  not  plenty 
like  their  eoUKins,  junt  as  the  Large  Mouth  has  in  later  years 
(H'eaHionally  Ihhmi  phuMul  in  the  upjXT  reaches,  but  do  not  find  it 
e(»n>r«'niHl  mxiv  l)y  then  the  Carp  had  found  a  lodgement  in  the 
|mm)|h  wluTe  the  l^arp*  Moutli  Rass  might  have  made  a  home — 
and  he  h'ft  in  disgust. 

Tlie  (*arp  eaiinot  drive  the  Bass  out  or  disturb  his  nest  (he 
d(H's  not  eat  the  Imss  s|mwn.  as  it  is  stuck  to  a  gravel  so  tight 
lieM  have  to  lH)lt  a  ton  of  jH*hhU*s  for  a  }X)und  of  jelly) ;  the  Carp 
witli  his  velvet  sucker  mouth  is  about  as  bloodthirsty  and  fero- 
eious  as  llie  rabbit,  and  pn>lmbly  fights  the  same  way  by  butting. 
whiK'  the  Imss  will  tackle  anything  that  approaclies  his  gravd- 
|mn.  This  assi^rtion  is  made  without  any  pretense  of  superior 
infonuntion — but  a  i\mviction  bi>rn  of  years  of  observation — 
that  all  the  siorii^  of  Carp  eating  bjiss  spa^i-n  arp  pipe  dreams — 
>t>meiimes  «ln»ams  o^me  inu^^ — and  somelKnly  may  si>motimo  pn>ve 
\\\i\\  I'arp  an*  foud  of  Uiss  uesl  M>up.  and  then  1  shall  W  :n  :•> 
position  of  the  lisiontT  \\ltos<^  friend  tolling:  a  miraiulous  yam 
womul  iin  h\  >a\in::  "I  wouKhrt  havr  Ivlievol  it  nivs<-':  if  I 
hadn't  Mvn  it:"  ano,  \^ho  n^ioritH? :  "Thon,  yon  of  i-iMir?*.-,  v,ll 
ivinion  me."  But  while  the  ran>  cannot  ^listnrh  the  R^>s  >:<iTi:. 
:^^>,  )\:>  il'i:^  :^c  ::^  ::>•  nu:»;  aT^:  i'«n;«:i!^i:  ih«-  wairr  ■:•--  ":?- 
i:;>:  ;h»'  U;i»  ;;>  \:  li-s^  ::a*  :*ai:  o::  wh:. ::  h-  :iT-:>  an-:  i-:\v     :'  -  r 

•  •  • 
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Canada — and  in  competition  with  the  incomparable  trout  of  the 
Xepigon. 

It  is  easy  to  understand  why  one  should  fall  into  the  error  of 
disparaging  the  Large  Mouth  Bass.  Half  the  good  of  a  health 
resort  comes  of  the  attention  to  hygienic  rules,  as  easily  practiced, 
but  so  often  neglected  at  home.  Half  the  pleasure  of  the  sum- 
mer's fishing  trip  is  the  change  and  effort. 

We  value  most  what  costs  the  most  and  are  prone  to  disparage 
the  cheap  no  matter  how  good. 

The  I^rge  Mouth  Bass  can  be  raised  in  anybody's  back  yard, 
and  is  the  best  flv  taker  of  anv  fish  that  swims — ^vet  nine  out  of 
ten  anglers  at  the  Capital  will  assure  you  that  there  is  no  ])leas- 
iire  in  taking  it,  that  one  Small  Mouth  will  give  you  more  fun 
than  a  dozen  chub — as  they  will  persist  in  calling  the  Big  Mouth 
in  Virginia.  Strange  to  say  these  bass  are  learning  new  habits 
in  their  new  home,  and  instead  of  a  fixed  habitation  as  we  have 
them  in  the  Western  lakes  and  rivers,  the  liarge  Mouth  Bass  of 
the  liower  Potomac  follow  the  lead  of  the  anadromous  fish,  and 
run  up  the  creeks  in  the  spring,  maybe  for  shallow  gravelbeds 
to  spawn,  and  wherever  shad  or  herring  are  caught  or  dippcnl 
there  too  thev  take  the  bass.  As  soon  as  a  chill  strikes  the  water 
in  the  Fall  they  make  another  run  from  the  river,  and  every 
small  creek  becomes  literally  alive  with  them — if  they  are  not 
headed  off  with  nets — just  for  what  purpose  this  up-stream 
autnmn  pilgrimage  is  made  is  not  apparent.  It  was  thought,  to 
seek  the  shallows  to  hibernate,  until  catching  bass  the  yc^ar 
round  rather  exploded  that  theorv* — or  that  near(»r  the  springs 
they  found  warmer  water:  at  any  rate,  up  they  go — and  when 
word  comes  to  town  in  late  September  that  the  fish  are  "ninning 
up"  the  anglers  who  never  go  *Vlown''  at  any  other  time,  start 
out.  The  water  is  chilled,  the  fish  are  sluggish,  and  deserve? 
anything  harsh  that  may  be  said  of  them — so  the  languagt»  is 
milder  than  that  applied  to  the  men  who  ought  to  know  better. 

The  Little  Mouth  is  no  better  when  his  element  is  chillwl, 
and  big  catches  of  these  are  made  late  in  the  season  in  the  Upper 
River  when  the  bait  moves  off  as  if  it  was  asleep  and  the  fish 
comes  up  as  if  it  was  dead. 

The  fish  is  a  cold  blooded  animal,  and  he  only  gets  to  ^^ 
'^Tiot  stuff"  when  his  element  is  warmest. 
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The  Horse  Mackeral  is  found  around  the  world,  but  it  is  onlv 
at  Sunny  Catalina  that  he  earns  the  title  of  the  Leaping  Tuna. 
To  see  the  giant  herring  cleave  the  air  you  must  go  to  the  hot 
waters  of  the  lower  Gulf  Stream,  though  these  Tarpon  have  been 
caught  in  the  Potomac.  Even  the  Trout  and  Salmon  are  only 
lively  in  the  summer  months,  and  the  Grayling  further  north 
succumbs  to  a  hunk  of  pork  for  a  lure.  Xow,  if  you  will  do  the 
Large  Mouth  Black  Bass  justice  to  invite  his  attention  when  he 
is  at  his  best,  when  the  bugs  ar^  on  the  water,  and  the  flies  are 
in  the  air,  he'll  surprise  you  with  such  ground  and  lofty  tumbling 
as  would  put  a  trout  to  shame.  He  is  not  sluggish — ^he  doesn't 
quit — ^he'll  leave  the  water  higher  and  oftener;  stand  on  his  tail 
and  shake  off  every  drop  of  water  in  his  effort  to  void  the  hook 
and  plays  ])ranks  to  the  boat  where  the  trout  would  only  be  try- 
ing to  bore  through  to  the  seat  of  war. 

Then,  too,  the  unwis(»  say  he  is  not  good  to  eat,  and  there  is 
no  better  moat  with  bones,  but  ninetv-nine  men  out  of  one  hun- 
drcd  still  string  fish,  and  a  water  soaked  fish  that  has  died  and 
bleached  in  the  sun  on  a  string  in  shallow  water — such  as  one 
may  s(h»  in  any  ^ou])  of  anglers — or  such  fish  as  the  netters 
s(Mi(l  to  tlu»  iiiarkotifs  in  hot  woathor,  are  scarcely  fit  for  food,  and, 
of  course,  arc  not  |)ala tabic. 

If,  when  you  lift  the  Bass  out  of  the  water,  you  \n\\  bleed 
and  draw  hinu  vou  will  find  a  <rroater  difference  over  the  fish  vou 
probably  know  than  between  a  {x^ach  and  a  horse-chestnut. 

In  my  opinion,  no  nuin  living  can  toll  whether  ho  has  a 
SnuiU  Mouth  Bass  or  a  Lar^c  Mouth  on  his  lino  or  on  his  plate 
from  the  fi^ht  for  fiavor,  if  neither  has  a  card,  and,  confidentially. 
1  lean  a  'Mittle*'  toward  the  one  wliost'  smile  reaches  to  his  ears. 
Ho  is  so  satisfying,  and  gives  such  confidence  when  ho  coni(*s  u]) 
after  your  i]\\  whether  splitting  his  Xelumbium  umbrella  in  an 
Illinois  Lake,  or  turning  sommorsaults  at  midnight  in  the  St. 
Francis,  or  racing  a  pike  for  your  fly  i]ovn\  the  Potomac — ^lio's 
all  there  and  when  bo  gets  it — which  he's  sure  to  do — he'll  come 
again  and  again  for  it,  rapture  I 

But  the  o])je<-t  of  all  this  is  to  invite  your  attention  to  the 
fact  that  for  thn»e  years  there  has  h(\m  no  fishing  in  the  Potomac, 
and  to  lK*g  you  to  toll  us  why?  To  save  you  guessing,  it  mav  bo 
as  woU  to  run  ov(»r  the  reasons  which  have  occurred  to  us: 
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First,  as  a  matter  of  course,  has  been  the  pollution  of  the 
Potomac.  Tanneries  and  pulp  mills  eoolly  appropriate  the 
water  that  comes,  and  foul  the  water  that  goes  with  as  little  re- 
gard for  the  rights  of  others,  or  the  laws  of  the  land,  as  insur- 
ance managers  or  merger  promoters.  They  pour  jwisons  or 
shavings  into  the  water,  their  neighbors  must  later  drink,  in  a 
perfectly  inhuman  way,  and  with  not  only  a  recklessness  of  con- 
sequences, but  with  a  brazen  assurance  that  grows  indignant  at 
even  mild  remonstrance  as  an  impertinenct*  until  as  an  acquaint- 
ance commenting  on  the  forced  submission  to  these  corporate 
wrongs,  put  it:  *'If  nihilism  could  offer  any  relief,  these  fel- 
lows are  in  a  fair  way  of  making  converts.''  You  cannot  appre- 
ciate unless  you  have  seen  the  effect  of  a  couple  of  pulp  mills 
filling  up  every  pool  for  miles  below  with  rotting  shavings,  and 
then  look  at  a  club  record  with  scores  up  to  three  years  ago  that 
were  good  enough  for  anybody,  and  since  then  not  an  entry. 
The  Blue  Ridge  Club  below  HarjKT-s  Ferry,  with  some  of  the 
most  enthusiastic  and  expert  anglers  of  the  Capital,  have  not 
made  a  catch  in  three  years  and  pollution  would  seem  to  be  an- 
swer enough  to  the  question  and  probably  is  for  that  locality. 
A  paid  guide  at  Harj)ers  PVrry  will  today  point  you  to  pools 
and  tell  you  the  shavings  there  are  thirty  feet  deep.  But  too 
little  is  kno^Ti  of  the  effects  of  ])ollution  even  by  these  scientific 
sharks  whom  we  are  proud  to  number  among  our  friends — a  few 
experiments  have  been  tried  of  the  effect  of  putting  some  fish 
into  a  tank  with  shavings  to  see  how  \ong  they  would  last,  but  it 
will  require  years  of  investigation  and  more  appropriations  than 
the  corporations  are  like  to  allow,  to  determine  the  effect  of  these 
various  contaminations  upon  fish  life.  It  isn't  alone  whether 
a  bass  mav  live  some  weeks  over  a  bed  of  fresh  shavinjjs,  if  he 
must,  but  what  is  the  condition  of  a  bed  decomposing  for  ten 
years?  Will  the  smaller  fish  the  bass  eats  liv(»?  Can  he  spawn 
in  a  poplar  mattress?  Will  the  vegetable  life  exist  that  is  nec- 
eessary  for  the  tiny  brood  ?  What  changes  in  the  Plankton  result, 
and  what  chance  has  the  small  fry  in  a  garden  of  excelsior?  By 
the  time  these*  questions  are  all  answered  they  will  have  used 
paper  enough  to  exhaust  the  forests  on  that  stream,  and  the  mills 
will  have  moved.  The  fact  is,  Draco's  idea  ought  to  be  applied 
to  these  fellows.     He  had  but  one  punishment.     The  smallest 
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infraction  in  the  law%  he  said,  deserved  it,  and  the  greatest  could 
receive  no  heavier  penalty.  So  of  pollution.  The  limit  for  any 
infraction,  the  smallest  deserves  it  as  well  as  the  greatest.  But 
pollution  is  not  enough  to  explain  the  strange  recurrence  of  good 
and  had  fishing  seasons.  It  is  not  seven  years  of  plenty  and  sev- 
en years  of  famine,  but  the  alternating  periods  for  the  last  fif- 
teen or  twenty  years  an^  about  five  years  each.  It  is  overfishing 
in  the  good  years  that  exhausts  the  stock,  and  must  we  wait  for  a 
re-stocking?  Ts  it  i»xhaustion  of  food  supply  that  leads  the  bass 
to  turn  cannibal,  which  he  will  do  under  stress,  and  is  it  the  real 
race  suicide  that  depletes  his  ranks  till  the  food  supplies  again 
come  up?  None  of  these  are  satisfying  theories.  There  is  still 
another  so  remote  as  to  excite  derision  among  two  classes :  Those 
who  know  it  all,  and  those  who  don't  know  anything.  To  plant 
potato(»s  in  the  dark  of  the  moon  is,  with  most,  a  matter  of  jest, 
yet  there  is  an  Angler's  Cah»ndar  based  on  phases  of  the  moon, 
to  which  some  fishermen  art*  as  d(?voted  as  the  sailor  to  his  needle. 
But  this  doesn't  help  us  in  the  present  inquiry,  for  that  calendar 
only  points  the  lK»st  time  of  the  month  to  fish.  What  is  wanted 
now,  is  an  answer  to  the  questions,  which  art*  the  l)t»?t  years  to 
fish,  and  wliv? 

ft 

Tlu»  i>erio(lic  rocunvncc  of  siins])ots  has  aroused  the  attention 
of  the  scientific  world,  and  a  storm  of  conjecture  as  to  their  na- 
ture, origin  and  clTects  on  cartlily  ])henomcna.  Th(»  sum  t(»tal  to 
(bite  of  ])ublished  information  on  tlie  subject  s(H.»ms  to  Ik?  as  vague 
on  these  points  as  to  the  wlicnce,  why  and  whither  of  the  Aurora 
Boreal  is. 

But  while  we  are  scientifically  ignorant  of  tlie  cause  of  tlu^* 
spots,  their  j)urpose  and  intluence,  it  r(»quires  no  F.  H.  S.  to 
follow  their  jKTioilieity,  and  to  note  the  coincidence  of  certain 
phenomena.  That  the  maxima  ai-e  In^twcen  ten  and  eleven  years 
may  h(»  taken  as  established. 

The  territory  of  the  Central  T'nited  States  along  the  Great 
Valley  of  the  Mississipi>i.  say  in  the  neighborhoo<l  of  St.  Ixniis. 
is  subject  to  overflow  t!  .it  threaten>  for  a  series  of  years,  but 
culminates  one  year  in  ten.  for  instance,  in  IJ^I).*}  and  \Wl\,  in 
destructive  floods.  These  are  the  years  of  the  «ri*eatest  numlK»r  of 
sunspots  and  with  these  immediately  succeeding  are  marke<l  by 
S4*vere  winters,  an<l  wet  cO(>l  summers  for  that  parallel,  and  thes*^ 
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we  have  regularly,  the  last  three  being  easily  reealled  for  I  lie 
Washingtonian.  In  ihvse  years  we  eat  eh  no  fish.  Now,  again, 
whv?  It  is  not  a  fortuitous  eoineidenee  for  tlie  fishing  of  the 
entire  river  is  affected,  and  for  the  last  two  seasons  eoniparative- 
Iv  no  shad  were  taken  in  the  Potomac  so  that  the  andronious  fish 
were  also  discouragingly  scarce.  With  a  remote  interest  in  the 
largest  seine  on  the  river  it  has  been  impressed  upon  me  that 
these  seasons  have  been  rank  failures,  that  net  has  gone  nearly 
bankrupt  for  lack  of  shad,  and  the  Commissioner's  nx'ords  will 
bear  out  this  statement.    Again,  why? 

The  long  icy  season,  the  cold  spring  and  the  chilly  water  may 
check  the  run  of  shad.  It  takes  sunnv  davs  and  warm  to  bring 
them  out  on  the  shallows  where  the  nets  are  operated.  F'ailing 
these,  the  shad,  such  as  run,  hug  the  narrow  ten  fathom  channel 
and  sneak  past  the  threatening  webs.  But  even  at  that  tliey 
ought  to  show  in  greater  form  in  the  upper  waters.  Tliey  were 
probably  more  numerous  than  usual  this  year  at  the  f(K)t  of  the 
Great  Falls,  the  end  of  their  run,  but  missing  millions  an^  unac- 
counted for. 

Xow,  the  Bass  fishing  in  the  Potomac  from  one  end  to  the 
other  has  been  practically  nil  for  the  same  period.  The  flood 
years  are  seasons  of  rain,  feed  may  bt*  washed  away,  spawn  beds 
may  be  destroyed,  the  numerous  rains  keeping  the  river  muddy, 
and  banks  full  through  the  fishing  season.  The  burning  ques- 
tion still  is:  Why  is  the  Bass  fishing  in  the  Potomac  poor  for 
for  three  or  four  seasons  in  succession  corres{)onding  to  the  sun- 
spot  periods?  And  may  we  expect  big  strings  in  1938,  the  next 
jear  of  no  spots  and  of  drought?  A  friend  in  New  York  who 
formerly  spent  his  week-ends  on  the  Potomac  and  is  familiar 
with  all  its  famous  stretches  recentlv  wrote  me  of  some  of  his 
marvelous  catches  and  noted  his  greatest  as  made  in  the  season 
of  eighteen  years  ago — that  would  be  1887 — and  would  bring 
1907  as  the  coming  good  year.  It  is  but  a  corroboration — 1907, 
'8  and  '9  ought  to  be  drier  and  hotter  than  the  last  thnv  years, 
the  water  being  clearer,  the  pools  lower  and  more  fish  caught.  In 
each  decade  are  the  3's  the  poorest  fishing  and  the  S's  the  Ix^st? 
The  question  is  asked  that  you  may  smile  if  you  like,  think  if  you 
will,  answer  if  you  can. 


I!  Tlnrfii-fourili  Aiuiii.il  M< 

DISC  res  ION. 

President:  There  are  some  pretty  hard  nuls  to  (.-rack  here 
and  1  hope  you  will  proceed  to  crack  tJiem  if  you  can. 

Mr.  Clark :  I  think  tJie  reader  hae  cracked  one  nut  for  me. 
IE  the  sun  spots  are  "it",  that  is  ihe  reason  we  did  not  catcli  so 
many  white  fish  as  during  the  year  previoue.  We  shall  have  to 
lay  it  to  the  "eon  spots." 


nSH  PROTECTION. 

BY   OREGON    MILTON    DENNIS. 

(Secretarj  and  Coansel  Maryland  State  Game  and  Fish  Protective  Association. 

Assistant  State  Game  Warden.) 

Great  difficulty  is  at  once  apparent,  especially  to  you,  gentle- 
ment,  of  presuming  to  suggest  a  solution  of  this  great  question 
of  fish  protection.  This  condition  is  brought  about,  first,  by 
the  belief  that  he,  the  fisherman,  has  an  inherent  and  inalienable 
right  of  fishery,  which  has  come  to  him  through  a  long  line  of 
ancestry  in  the  same  way  in  which  an  estate  tail  operated  at 
common  law,  and  a  right  which  neither  his  fellow  citizens,  land 
owners  or  the  state  can  take  from  him,  or  in  any  sense  abrogate. 
That  the  right  of  the  state  to  legislate  for  the  protection  of  fish 
was  settled  as  far  back  as  the  Magna  Charta  is  of  small  concern 
to  him. 

The  first  problem  then  is  the  education  of  the  takers  of  fish 
as  to  the  right  of  the  state  to  legislate  for  their  protection  and 
to  make  him  understand  and  believe  that  the  only  interest  that 
the  state  has  in  passing  legislation  for  their  protection  is  for  his 
protection,  for  the  state  derives  no  benefit  per  sc  from  the  in- 
crease of  fish  in  the  waters  within  its  boundaries,  but  the  pro- 
ceeds thereof  go  directly  to  the  fisherman. 

Then  again,  fish  protection  does  not  appeal  to  the  fisherman 
as  does  game  and  bird  protection  to  the  hunter  and  sportsman. 
The  absence  of  sentiment  and  the  application  of  the  senses  of 
sight  and  sound  which  appeal  to  the  aesthetic  nature  of  men 
as  well  as  of  women  whose  early  morning  slumbers  are  brought 
to  an  end  by  the  beautiful  songs  and  warblings  of  the  song- 
birds :  the  beauty  of  their  plumage  to  the  sight,  the  steady  arm 
and  true  aim  of  the  sportsman  who  kills  his  pheasant  or  his 
quail  or  his  deer  or  his  rabbit — none  of  these  things  appeal  to 
the  fisherman,  who  throws  his  net  trusting  to  Providence  or 
good  luck  to  fill  it  with  the  finny  tribe — not  that  any  of  his 
senses  shall  be  gratified  or  his  troubled  brain  soothed  by  song, 
but  how  much  will  the  catch  be  worth.    This  is  the  onlv  senti- 

133 


134  Thirty-fourth  Annual  Meeting. 

ment  that  controls  the  market  fisherman.  He  cares  not  for  his 
fellowman  nor  his  state,  but  how  much  is  there  in  it  for  him, 
that  is  all.  Hence  the  difficulty  in  enforcing  laws,  even  after 
proper  ones  are  passed  by  the  state  for  fish  protection.  That 
this  sentiment  alone  controls  him  and  that  this  is  the  reason 
that  he  will  not  aid  in  the  protection  of  fish  goes  without  denial. 
And  even  if  you  try  to  prove  to  him  that  by  seeking  and  taking 
undersized  fish  or  by  the  destruction  of  spawn  he  will  extermi- 
nate them,  and  if  he  will  let  them  grow,  he  will  secure  a  larger 
increase  in  the  revenue  from  the  industry,  it  is  not  believed  by 
him.  I  have  used  this  argument  time  and  time  again.  A  few 
weeks  ago  at  a  trial  of  some  cases  at  Rock  Hall,  Maryland,  and 
at  which  I  secured  the  conviction  of  a  number  of  fishennen  icx 
violating  the  fish  laws,  I  made  this  argument :  In  the  Baltimore 
markets  this  past  spring  perch  of  the  size  of  about  eight  or  nine 
inches  could  not  be  had  for  less  than  fifty  cents  per  bunch  of  six 
or  seven,  while  fish  of  a  size  prohibited  by  law  in  our  state,  to- 
wit,  seven  inches,  sold  and  could  be  had  in  plenty  for  some  ten  to 
fifteen  cents  per  bunch  of  eight  or  ten.  I  appealed  to  them  on 
the  ground  of  a  cold-blooded  financial  pn)ix)sition,  showing  the 
difference  l>ctween  securing  twelve  cents  for  a  commodity  which 
undisturl^ed  would  bring  fifty  cents  within  a  single  year,  but  as 
usual  a  (leaf  car  was  turned  to  all  my  arguments,  and  they  are  at 
this  time  daily  violating  the  law. 

I  do  not  refer  to  the  angler's  destruction  of  fish  in  this  pajx^r 
])ecause  he  plays  ])ut  a  small  j)art  in  fish  destruction,  for  in  my 
state  I  really  believe  that  a  good  haul  of  one  purse  net  destroys 
more  fish  than  all  the  fish  taken  by  all  the  anglers  in  a  season. 

Therefore,  while  the  education  of  the  finer  sensibilities  of  the 
children,  the  wc^nien  and  the  sportsmen  will  bring  alxnit  the 
natural  protection  to  a  large  extent  of  the  song  and  game  birds, 
tlie  market  fisherman  refuses  to  1k'  educated  on  these  fines, 
hence  the  first  prol)len\  I'lu*  fislierman  must  he  educated  on 
ollur  lines-— the  mercenary  ones.  Appeals  nnist  he  made  to  his 
pocket  ratlier  than  to  his  heart  or  ])rain.  He  must  lx»  taught  to 
l)elifve — which  is  a  fact — tliat  lie  is  killing  the  go<ise  that  is 
laving  fc>r  him  the  gol<k-n  egg;  that  lie  is  juuting  at  defiance 
the  better  wisdcMU  of  the  slate  wliicli  passes  laws  for  the  protec- 
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tion  of  a  commercial  commodity  for  his  sole  benefit ;  he  must  be 
educated  up  to  the  fact  that  fish  are  the  sustenance  of  life  as 
well  as  palatable  to  the  taste ;  that  notwithstanding  the  artificial 
propagation  of  fish  the  state's  propagation  cannot  keep  up  with 
his  unnatural  destruction  of  them. 

From  time  immemorial  the  market  fisherman  has  racked  his 
brain  to  create  some  device  by  which  he  can  take  the  largest 
number  of  fish  with  the  least  trouble,  expense  and  work  to  him. 
From  the  primeval  means  of  the  Indian  who  used  his  spear,  we 
have  now  come  to  the  system  of  nets,  with  the  use  of  which, 
in  a  short  time  in  many  of  the  states,  many  species  of  food  fish 
will  be  entirely  exterminated.  The  market  demands  for  fish 
can  never  at  this  day  be  filled  with  the  natural  supply,  hence  I 
take  it  that  this  was  the  reason  that  the  United  States  govern- 
ment and  the  state  government  inaugurated  the  artificial  propa- 
gation of  fish  and  which  has  resulted  in  the  formation  of  the 
American  Fisheries  Society,  when  at  least  once  a  year  its 
members  may  get  together  to  discuss  means  for  the  better  and 
more  effective  propagation  of  fish. 

I  must  plead  ignorance  as  to  any  solution  of  this  problem  of 
fish  protection  in  any  of  the  states  other  than  my  own  and  the 
states  that  adjoin  it.  Beyond  any  question  of  contradiction  I 
claim  that  Maryland  has  in  the  Chesapeake  Bay  the  richest  body 
of  water  in  the  world ;  not  only  in  its  finny  tribe,  but  its  terrapin, 
its  oysters  and  its  crabs,  which  are  world-famed  for  their  value 
as  well  as  their  deliciousness.  At  the  same  time  there  is  less 
protection  in  Maryland  for  these  than  in  any  state  in  the  union. 

To  particularize ;  almost  every  net  that  is  used  for  the  taking 
of  fish  in  Maryland  is  prohibited  somewhere  in  the  state.  One 
county  will  prohibit  the  use  of  a  certain  net  and  the  adjoining 
county  permit  it.  Purse  netting,  the  greatest  known  destructor 
of  small  fish,  is  prohibited  in  Maryland,  but  only  above  a  certain 
line  in  the  Chesapeake  Bay. 

In  1902,  after  much  labor,  the  Maryland  State  Game  Asso- 
ciation, through  its  secretary,  prepared  and  passed  the  bill 
which  is  known  as  *The  Fresh  Water  Bill  for  the  Protection  of 
Bass,  Pickerel,  Pike,  Perch,  also  known  as  wall-eyed  Pike,  Cali- 
fornia Salmon,  Yellow  Perch,  Rock  or  Striped  Bass,  making 
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it  unlawful  to  take  any  of  these  fish  of  a  certain  size,  to-wit, 
white  perch  less  than  seven  inches  in  length,  yellow  perch  less 
than  eight  inches,  pike  less  than  fourteen  inches,  rock  or  striped 
bass  or  tailors  less  than  ten  inches,  and  black  bass  less 
than  eight  inches,  and  provided  further  that  the  season 
shall  be  closed  at  certain  times  of  the  vear  in  which  these  various 
fish  may  spawn."  One  of  the  fairest  bills  for  fish  protection 
that  I  know  of,  admitted  to  be  such  by  the  members  of  the 
Legislature  who  passed  it,  but  notwithstanding  the  fact  that 
they  admitted  it  was  one  of  the  best  bills  ever  presented,  the 
representatives  of  nine  out  of  the  twenty-three  counties  had  it 
exempted  from  operating  in  their  counties. 

This  bill  also  made  it  unlawful  to  have  in  possession  or  offer 
for  sale  anv  of  the  above  enumerated  sized  fish  in  the  Citv  of 
Baltimore.  Xow  what  is  the  result?  I  began  first  to  have 
arrested  the  wholesale  dealers  who  offered  for  sale  undersized 
fish.  From  this  began  howl  No.  i,  resulting  in  the  bill  going  to 
the  Court  of  Appeals  on  the  ground  of  unconstitutionality,  but 
which  the  Court  of  Appeals  sustained. 

1  then  began  a  crusade  against  the  retail  dealers,  which 
brouglit  alK)ut  howl  \c>.  2.  Their  chief  complaint  was  that  if 
a  fishcmian  was  not  pcrniittccl  to  catch  fish  undcrsize,  then  they 
would  have  no  undersized  fish  to  offer  for  sale.  I  then  at- 
tempted to  pursue  ( an<]  in  many  cases  succeeded)  the  catchers 
of  undersized  fisli,  ])ut  on  going  into  certain  counties  my  hands 
were  tied  because  tliat  particular  county  was  exempted  from 
the  provisions  of  this  hill  and  I  was  up  against  this  condition, 
that  while  it  was  lawful  for  them  to  catch  undersized  fish,  ac- 
cording to  this  law.  in  the  waters  of  their  county,  it  was  unlaw- 
ful for  them  to  take  such  fish  tr)  l»altiniore  to  offer  them  for 
sale. 

I  merely  mention  this  to  show  the  chaotic  conditions  which 
are  prevalent  not  only  in  Maryland,  but  in  other  states  of  the 
I'nion.  where  the  local  laws  of  a  county  are  sui)erior  to  the 
stale  laws.  (  )ur  state  has  been  working  for  a  long  while  to  get 
a  uniform  an<l  consistent  fish  law  for  the  |)rotecti(m  of  all  kinds 
(){  fcHxl  fishes,  but  without  result,  and  this  may  Ik*  apparent  to 
vou  when  I  tell  von  that  there  are  certainlv  thirtv  thousand  vot- 
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ers  in  Maryland  enjjaged  in  the  fish  and  oyster  industries,  and 
most  of  these  are  on  the  Eastern  shore  of  Maryland.  You  can 
draw  your  own  conclusions. 

Since  my  induction  in  office,  April  ist,  at  a  rough  estimate 
I  have  prosecuted  not  less  than  loo  cases  of  violation  of  the 
laws  and  imposed  fines  ranging  from  five  dollars  (which  is  the 
minimum)  for  each  fish,  up  to  one  hundred  dollars.  Nets  have 
been  destroyed  and  confiscated,  and  notwithstanding  all  of  this, 
violations  are  going  on  and  fishermen  persist  in  violating  the 
law,  trusting  to  escape  its  penalties.  On  the  Susquehanna  Flats 
alone  there  are  to-day  estimated  to  be  one  thousand  fike  nets ; 
in  the  Chesapeake  Bay  there  are  vessels  daily  using  purse  nets, 
and  in  the  Chesapeake  Bay  and  its  tributaries  there  are  a  suffi- 
cient number  of  pound  nets,  if  put  in  a  straight  line,  that  would 
reach,  I  was  going  to  say  about  two  hundred  miles,  certainly  a 
length  that  would  surprise  you. 

On  last  Tuesday,  the  i8th,  for  the  first  time  in  the  history 
of  fish  protection  in  Maryland,  I  succeeded  in  arresting  and 
taking  into  custody  two  schooners  with  their  crews,  consisting 
of  thirteen  men;  four  24- foot  yawl  boats  and  two  purse  nets, 
one  of  one  hundred  and  thirty  fathoms  and  the  other  of  one 
liundred  and  sixty-five  fathoms,  but  in  doing  this,  which  is  the 
greatest  stride  yet  made  by  the  state  in  breaking  up  purse  net- 
^ers,  I  only  got  two  vessels  out  of  a  fleet  of  five. 

But  I  am  taking  up  too  much  time  in  this  matter.  Fish  pro- 
jection in  Maryland,  as  I  presume  in  other  states,  needs  a  num- 
ber of  things  to  solve  the  problem.     I  suggest : 

First.     After  the  passage  of  protective  laws  to  provide  the 

authorities  who  have  the  protection  in  charge  proper  machinery 

with  which  to  enforce  these  laws.     I  mean  by  this  high  speed 

vessels  to  reach  those  boats  that  attempt  to  escape  after  being 

detected. 

Second.  Pound  and  purse  nets  should  be  prohibited  in  all 
the  waters  of  the  state  without  any  exception. 

Third.  Such  nets  as  are  permitted  to  be  used  should  be  of 
a  sufficient  size  mesh  to  permit  the  small  fish  to  go  through 
without  gilling. 


138  Thirty-fourth  Annual  Meeting. 

Fourth.  Stringent  laws  should  be  passed  to  prevent  the 
taking  of  any  kind  of  fish  at  any  place  during  the  spawning 
season. 

Fifth.  Laws  should  be  made  to  carry  out  the  above  sugges- 
tions and  to  put  a  heavy  penalty  for  having  in  possession  any 
net  of  a  size  not  large  enough  to  permit  the  free  passage  of  un- 
dersized fish. 

Sixth.  The  passage  of  a  uniform  law  by  the  states,  fixing 
the  minimum  size  of  fish  to  be  had  in  possession  or  offered  for 
sale,  thus  preventing  an  adjacent  state  from  receiving  in  its 
market  fish  of  this  prohibited  size,*  which  otherwise  offers  an 
inducement  to  the  fisherman  to  evade  laws  of  his  own  state  and 
prevents  the  adjacent  state  from  aiding  him  in  its  violation  by 
taking  from  him  undersized  fish  for  sale. 

Scz*cnth.  Putting  a  heavy  penalty  on  railroad  and  trans- 
portation companies  for  carrying  out  of  the  state  fish  which  are 
prohibited  to  be  sold  within  the  state. 

I  believe  that  the  solution  of  this  problem  of  fish  protection 
lies  in  these  two  important  features :  First,  the  education  of 
the  fisherman  alon^  the  lines  sugj^^estcd  above  and,  second,  the 
prohibition  of  certain  kinds  of  nets  and  th  ^  regulation  of  other 
nets  as  to  the  size  of  the  niosh. 

I  thank  this  Society  for  ponnitting  me  to  express  my  views 
concerning  fish  protection.  I  only  rej^re;  that  my  experience 
has  not  been  of  such  a  character  as  to  permit  me  to  make  valua- 
ble sui^jj^cstions  for  the  protection  of  fish  that  you  are  striving 
so  hard  to  increase  for  the  iKMiefit  of  the  peoi)le  of  our  state  and 
country. 


ON  THE  PROTECTION  OF  FISH  IN  INLAND 

WATERS. 

BY  DR.  JAMES  A.  HENSHALL,  OF  BOZEMAN,  MONT. 

Next  in  importance  to  the  proper  protection  of  fish  and  the 
replenishing  of  waters,  is  the  proper  protection  of  the  waters 
themselves  and  the  fish  food  in  them.  Indeed,  there  are  those 
who  deem  the  latter  measure  of  more  real  and  permanent  benefit 
than  artificial  stocking.  They  argue  that  if  the  waters  are  kept 
free  of  pollution,  and  practicable  fishways  established  on 
streams,  the  natural  increase  of  fishes  would  render  stocking  by 
artificial  methods  unnecessary.  This  view  seems  plausible 
enough  were  the  primitive  conditions  of  the  waters  preserved 
and  maintained.    But  such  is  not  the  case,  and  never  will  be. 

The  natural  conditions  of  all  waters  in  the  settled  portions 
of  our  country  have  been  changed.  This  change  has  been 
brought  about  by  various  activities  that  are  the  result  of  the  so- 
called  advance  of  civilization.  Among  them  are  the  various  in- 
dustries of  lumbering,  mining,  manufacturing  and  agriculture, 
and  the  sewage  of  towns  and  cities. 

In  lumbering  it  begins  with  logging. 

The  breeding  grounds  of  the  trouts  and  graylings  are  in  the 
tiny  streams  forming  the  headwaters  of  creeks  and  rivers.  In 
their  primitive  state  they  were  in  the  midst  of  coniferous  for- 
ests, in  whose  solitude  and  shade  the  banks  and  borders  of  these 
rills  and  rivulets  were  clothed  with  a  dense  tangle  of  verdure, 
consisting  of  mosses,  ferns  and  semi-aquatic  vegetation.  The 
spongy  soil  was  saturated  with  moisture  that  not  only  main- 
tained and  replenished  the  small  streams,  but  favored  the  repro- 
duction of  the  larvae  of  myriads  of  insects,  and  the  minute  crus- 
taceans and  mollusks,  that  formed  the  first  food  of  the  babv  fish. 

Then  these  secluded  precincts  were  invaded  by  the  lumber- 
jack with  his  axe.  The  forest  soon  disappeared,  the  gloom  and 
cool  shadows  of  the  arboreal  recesses  were  dispelled  by  the  ad- 
mission of  the  scorching  rays  of  the  summer  sun,  and  the  hot, 
6x\  winds  of  the  highlands;  the  moisture  was  dissipated,  the 

139 


140  Thirty-fourlh  Aiuiuul  Mevtimj. 

vegetation  shriveled,  while  the  streamlets  dwindled  and  finally 
disappeared  entirely  during"  the  summer  months.  With  these 
changd  conditions  went  the  food  of  the  young  fry.  The  breed- 
m'r  irout  failing  to  reach  the  old  spawning  places  in  the  autunin 
were  compelled  to  utilize  the  gravel  beds  lower  down  the 
stream,  where  the  food  of  the  young  frj'  existed  in  but  limited 
quantity. 

Then  with  the  melting  of  the  snows  came  the  spring  rise, 
and  with  it  the  logs  of  the  liimbernian,  plowing  out  the  beds  on 
the  gravel  bars,  scattering  the  trout  fry  and  killing  many.  In 
Michigan,  in  each  recurring  spring,  the  logs  plowed  up  tlie 
s|)awning  beds  of  the  grayling,  destroying  the  ova  almost  en- 
tirely for  many  seasons.  To  this  cause,  alone,  is  to  be  charged 
the  almost  total  extinction  of  grayling  in  Michigan  waters,  and 
not  to  over-fishing,  \either  have  they  been  driven  out  by  the 
trout,  as  has  been  alleged.  Before  the  era  of  logging  trout  and 
grayling  had  existe<l  for  all  time,  and  dwelt  together  in  perfect 
amity. 

The  mining  of  metals  and  the  smelting  of  ores  can  not  be 
i>|ii.'rateil  without  water,  con.seipiently  the  streams  in  the  neigh* 
borhood  of  mines  become  discolored  and  impregnated  with  de- 
leterious matter  that  destroys,  utterly,  the  food  of  fish  fry, 
covers  up  the  spawning  beds  with  silt  and  debris,  and  eventually 
pollutes  the  stream  to  such  an  extent  that  but  few,  if  any,  ma- 
ture fish  can  survive  in  them. 

The  offal  from  distilleries,  and  the  sawdust  from  sawmills, 
likewise  settles  on  spawning  beds,  so  that  if  any  fish  eggs  are 
deposited  they  are  smothered  and  the  embryo  perishes.  Chaff 
from  the  slop  of  distilleries  and  sawdust  from  the  mills  often 
boconie  lodged  in  the  gills  of  mature  fish,  causing  inflammation 
and  death. 

Coal  mining  is  also  fatal  to  fish  life,  inasmuch  as  the  wash- 
ing of  coal,  as  now  practiced,  not  only  discolors  the  water,  but 
the  coal  dust  is  dejiosited  on  the  spawning  beds,  and  if  breathed 
in  by  fish,  old  or  young,  clogs  the  gills,  and  from  the  well- 
known  hardness  of  carbon,  irritates  and  inflames  them. 

The  waste  matter  from  oil  refineries,  paper  mills,  starch  fac- 
tories, etc..  where  poisonous  chemicals  or  noxious  substances 
are  used  or  occur  as  by-products,  is  very  destructive  to  fish  of 
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all  ages,  and  is  a  more  potent  factor  in  the  destruction  of  fish 
food  than  any  agency  mentioned. 

All  of  vou  are  doubtless  familiar  with  the  loss  of  fish  life 
from  the  causes  enumerated,  but  there  is  a  source  not  generally 
suspected  that  is  the  cause  of  untold  havoc  and  destruction, 
whereby  millions  of  fish  and  fry  perish  annually.  This  is  all 
the  more  lamentable  as  it  could  be  so  easily  prevented.  I  allude 
to  the  wholesale  destruction  of  fish  life  through  the  operation  of 
irrigation  ditches.  It  is  very  discouraging  to  fish  culturists  in 
the  western  states,  after  hatching  and  rearing  fry  and  yearlings 
with  much  care,  labor  and  solicitude,  to  have  them  stranded  on 
the  meadows  and  grain  fields  of  the  selfish  or  thoughtless 
rancher.  It  seems  to  be  impossible,  by  argument  or  reasoning, 
to  impress  the  average  legislature  in  the  west  of  the  importance 
of  screening  irrigation  ditches  at  the  intake.  The  only  objection 
raised  is  that  it  would  be  too  much  trouble,  or  take  too  much  of 
his  time,  for  the  rancher  to  keep  the  screen  clear  of  leaves  and 
trash.  This  objection,  however,  is  a  mere  subterfuge,  for  during 
the  season  of  irrigation  in  the  summer  the  streams  are  free  of 
trash. 

But  to  meet  and  overcome  this  objection  I  devised  a  very 
simple  affair,  as  some  of  you  may  know,  that  would  be  just  as 
effective  in  keeping  fish  out  of  the  ditches  as  a  screen,  and  one 
that  would  need  no  attention  after  being  put  in  place.  It  is  an 
eight-bladed  paddle  wheel  of  simple  and  inexpensive  construc- 
tion, to  be  placed  in  a  short  flume  at  the  intake  of  a  ditch,  with 
enough  fall  to  create  sufficient  current  to  operate  the  wheel. 
No  fish  will  pass  it  while  it  is  in  motion.  Its  cost  is  but  little,  if 
anything.  But  were  its  use  compelled  by  law  it  would  deprive 
the  rancher  of  his  winter  supply  of  salted  trout,  and  of  a  val- 
uable fertilizer  in  the  shape  of  trout  fry. 

I  have  made  two  efforts  to  have  the  use  of  the  device  made 
compulsorj'  by  incorporating  such  a  provision  as  a  section  of 
the  game  and  fish  laws  of  Montana.  But  both  times  the  com- 
mittee on  game  and  fish  cut  it  out  for  the  reason  that  it  might 
jeopardize  the  rest  of  the  pending  bill,  the  principal  feature  of 
which  seemed  to  be  to  create  a  fund  for  the  payment  of  the 
game  wardens.  As  the  present  law  now  stands,  a  resident  of 
Montana  must  procure  a  license  to  fish,  and  pay  for  it;  but  in- 
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asmuch  as  the  same  law  provides  no  adequate  protection  for 
fish,  this  tax  is  generally  looked  on  with  much  disfavor. 

The  only  protective  measure  for  fish  in  Montana  is  that  the 
sale  of  trout  and  grayling  is  illegal.  Were  it  not  for  this  pro- 
vision the  average  rancher  would  have  a  cinch,  for  the  to>Mi 
markets  would  be  glutted  during  summer  and  fall  with  trout 
and  grayling  scooped  out  of  his  irrigation  ditches. 

In  view  of  the  extensive  schemes  of  irrigation  contemplated 
in  the  arid  regions  of  the  west  by  the  national  and  state  govern- 
ments, the  proper  protection  of  fishes  should  be  provided  for  in 
advance ;  after  awhile  it  will  be  too  late.  Last  month  a  big 
irrigation  canal,  constructed  by  the  government,  was  opened, 
having  its  source  in  the  Truckee  River,  in  Nevada.  Govern- 
ment and  state  officials  were  present  to  celebrate  the  event.  One 
account  savs : 

"The  gates  of  the  dam  were  lowered  and  those  of  the  canal 
were  raised,  the  great  flood  pouring  into  the  huge  ditch.     The 

reclamation  i)roject  in   Nevada  was  then  formally  dedicated 

When  the  gates  on  the  river  dam  were  lowered  the  bed  of  th 
stream  l^elow  was  dry.    In  an  instant  the  party  found  diverti 
sport  in  catching  the  large  trout  that  were  floundering  on  th 
rocks." 

The  protection  of  fish  by  law  in  many  states  is  mostly  O" 
paper.    Taking  fish  during  the  spawning  season,  or  by  means 
nets,  the  spear,  and  dynamite,  and  the  slaughter  of  the  inn 
cents  by  the  conscienceless  angler,  are  not  rare  occurrences, 
some  states  where  the  laws  for  tlie  protection  of  game-birds  a 
mammals  arc  rigidly  enforced,  and  but  little  illegal  shooting 
done,  tlie  laws  for  the  protection  of  fish  are  frequently  violate 
It  is  poi)ularly  considered  not  so  great  an  offense  to  take  a  trc 


or  a  black  bass  during  tlie  close  season  as  to  shoot  a  quail 
grouse  when  prohibited  by  law. 

In  the  older  states,  where  game-fish  have  become  scac — ^-  -^z:e, 
there  is  now  a  disposition  to  provide  stringent  laws  for  th*— ^  -^eir 
protection,  another  instance  of  locking  the  stable  door  after  "•iTj^t^  ^c 
horse  is  stolen.  lUit  on  the  other  hand  the  equally  import::^^^^^^"^ 
matter  of  protecting  the  water  itself,  and  the  fish  food  in  ifc,  '^ 

seldom  thought  of  or  sadly  neglected.    It  is  popularly  suppo^^^^^^^ 
that  fish  slionld  alxnnul,  thrive  and  multiply,  wherever  ther^==^^      ^^ 
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a  reasonable  amount  of  water,  even  if  polluted  or  contaminated 
by  deleterious  matter  which  is  destructive  of  fish  food,  if  not  of 
the  fishes  themselves.  Sometimes  the  mistake  is  made  of  dump- 
ing" fry  or  yearlings  in  the  main  body  of  streams  or  the  open 
-water  of  ponds  or  lakes,  where  but  little  fish  food  exists,  and 
-where  they  are  soon  taken  in  by  the  larger  fish. 

It  has  been  said  that  the  proper  way  to  train  a  child  is  to 

begin  with  its  grand-mother.    So  the  proper  way  to  protect  fish 

c>i  inland  waters  is  to  begin  with  the  water  itself.    Practicable 

fish-ways  should  be  placed  in  every  dam  or  other  obstruction. 

;Manufacturing  plants  and  mines  should  be  compelled  by  law  to 

cronstruct  settling  ponds  for  waste  liquid  products,  so  that  the 

cyverflow  would  consist  of  comparatively  innocuous  water.     In 

1  states  where  irrigation  is  practiced,  laws  should  be  enacted 

)viding  for  some  effectual  device  for  keeping  fish  and  fry  out 

the  ditches.    Close  seasons  for  all  game — and  food-fish  dur- 

iwTB.^  the  breeding  seasons,  should  be  established,  and  severe  pen- 

ies  should  be  exacted  for  the  violation  of  such  laws.    Every 

officer,  or  officer  of  the  courts,  should  be  made  a  game 

<d  fish  warden  with  full  powers,  in  addition  to  the  regularly 

3.i>j3ointed  wardens. 

The  sewage  of  towns  and  cities  is  another  problem  that  will 
to  be  dealt  with  eventually,  though  at  present  it  receives 
little  attention.     If  these  things  can  be  accomplished  better 
ii^    ^lie  future  than  they  have  been  in  the  past,  and  more  care  be 
•n  in  stocking  waters  with  fry  or  yearlings  by  depositing 
in  the  smallest  tributaries,  or  shallow,  protected  places, 
re  there  is  a  reasonable  amount  of  food  suitable  for  them, 
'will  be  on  the  road  toward  a  better  state  of  things,  so  that 
1>y  the  continual  stocking  of  waters  with  fish  artificially  propa- 
gated, a  fair  amount  of  fish  life  may  still  be  maintained  in  inland 
waters. 

I  consider  that  it  should  not  only  be  the  privilege  and  pleas- 
L  ure,  but  the  duty  of  this  Society,  individually  and  collectively, 

^         to  employ  every  means  to  educate  the  people  to  a  proper  sense 
^k         and  appreciation  of  protective  measures,  not  only  for  fish,  but 
^*        for  the  waters  as  well,  and  to  use  its  influence  in  shaping  such 
vise,  adequate  and  effectual  legislation  as  may  be  necessary  to 
diatend. 
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As  the  Department  of  Ag^culture  has  begun  the  good  work 
of  protecting  and  conserving  our  game-birds  and  mammals,  the 
question  naturally  arises:  Why  should  not  Federal  protection 
be  extended  to  our  fishes  in  public  waters  ?  I  can  imagine  no 
good  reason  why  the  United  States  Bureau  of  Fisheries  should 
not  take  an  active  interest  in  preventing  the  pollution  of  public 
waters,  and  in  protecting  the  fishes  that  inhabit  them.  In  antic- 
ipation of  the  extensive  irrigation  projects  contemplated  by  the 
general  government  in  the  western  states,  the  influence  and 
timely  action  of  the  bureau  would  prevent  the  almost  total  de- 
pletion of  the  streams  of  fish  life  which  would  otherwise  surely 
follow. 

DISCISSION. 

President :  In  the  rejiort  of  Dr.  Henshall's  paper  read  yes- 
terday at  the  hatchery,  Mr.  Clark  has  discovered  what  he  claims 
to  be  8onie  inaccuraciet*,  and  he  would  like  to  state  them  and  have 
them  eorrectcKl,  so  a.«i  to  have  it  go  into  the  published  proceed- 
ings all  right. 

Mr.  Clark:  It  is  unfortunato  that  the  paper  of  Dr.  Henshall 
on  "The  Protection  of  Fish  in  Inland  Waters,"  could  not  have 
iK'cn  r<*ad  in  full  Ix'fore  the  met»tin<r.  It  was  read  l>eforc  the 
<;atlKTin*;  down  at  the  liatching  station,  wlien  very  few  wen» 
present,  and  in  fact  1  believe  |)art  of  the  paper  was  not  reacl  at 
all.  Since  that  time  I  have  had  th<*  privilegi*  of  reading  his 
pa|)cr,  and  after  ^oin^  over  it  quite  carefully,  1  think  it  worthy 
of  verv  careful  consideration. 

Dr.  llenshall  says  in  his  ])a])er:  •'In  Michigan,  in  each  r»- 
ciirrin<r  s[)rin<r,  the  lo^rs  plou<rhed  up  the  sj)awning  1h»i1s  of  the 
•rraylintr.  destroyiiijr  th(»  ova  almost  entirely,  for  many  seasons. 
And  to  this  cause  alone,  is  to  he  charged  the  almost  total  extinc- 
tion of  the  ,irniylin<r  in  Michi<ran  waters,  and  not  to  over-fishing. 
Neither  have  thev  heen  driven  out  hv  the  trout,  as  hiu?  Ikhmi 
alle«red.  He  fore  the  era  of  l()«r«rin<r,  trout  and  grayling  had  ex- 
i.^ted  for  all  time."  I  wish  to  call  attention  to  the  fact  that  in 
printing  the  paper  that  way  without  making  any  explanation,  it 
would  se«*m  as  though  the  Michigan  and  the  I'nited  Statt*s  Fish 
Connnissions  had  practically  nothing  to  do  with  thciii*  streams, 
so  far  as  stocking  is  conc4Tne<l.     It  is  not  a  fact  that  the  grayling 
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streams  had  trout  in  them.  In  mv  first  fish  cultural  work  thirtv 
years  ago,  the  streams  that  contained  grayling  wen^  barren  of 
trout,  and  the  latter  were  not  there  until  plan to<l.  I  want  to 
emphasize  the  fact  that  the  best  streams  today  in  Michigan  are 
those  that  have  been  stocked  by  the  state  and  Federal  Fish  Com- 
missions.   That  point  I  want  to  bring  out  clearly. 

Dr.  Henshall  further  savs:  '*All  of  vou  are  doubtless  familiar 
with  the  loss  of  fish  arising  from  the  causes  enumerated,  but 
there  is  a  source  already  suspecte<l  whert^by  millions  of  fish  and 
fry  perish  annually.  This  is  all  the  more  lamentable  as  it  could 
be  so  easily  prevented.  I  allude  to  the  wholesale  destruction  of 
fish  life  through  the  operations  of  irrigating  ditches." 

And  further  on:     "As  the  Department  of  Agriculture  has 
begun  the  good  work  of  })rotecting  and  consenting  our  game 
birds  and  mammals,  the  question  naturally  arisH^s :  whether  or  not 
federal  protection  should  be  extended  to  our  fishes  in  public 
waters.     I  can  imagine  no  good  n'juson  why  the  T"nit(*d  States 
Bureau  of  Fisheries  should  not  tak(»  an  active  interest  in  prevent- 
ing the  pollution  of  public  waters,  and  in  ])rotecting  the  fishes 
that  inhabit  them.     In  anticipatitm  of  the  extensive  irrigation 
projects  contemplated  by  the  gi'ueral  government  in  the  western 
states,  the  influence  and  timely  action  of  the  Bureau  would  pre- 
"vent  the  almost  total  depletion  of  the  streams  of  fish  life  which 
"vould  otherwise  suRdv  follow.'' 

I  think  that  this  society  ought  to  take  some  official  action, 
:»iow  that  the  irrigation  matter  has  l>een  taken  u])  so  extensively, 
~^o  urge  upon  the  various  states  and  the  national  congress  to  do 
^something  along  the  line  of  fish  ])rotection.  I  can  see  the  point 
r.  Henshall  makes  further  back  about  the  gates  being  opened 
nd  the  trout  rushing  down  and  scattering  out  and  all  dying. 
e  gives  a  plan  there  that  he  thinks  will  remedy  the  dilliculty 
c^asily,  and  I  believe  it  is  a  matter  that  should  be  thoroughly 
investigated.  Undoubtedly  in  time  an  effort  will  be  made  to 
X'^medy  the  trouble;  but  it  is  urged  that  something  lx»  done  now, 
V>efore  the  streams  are  grt»atly  injured. 

Mr.  Fullerton:  I  suggest  that  Mr.  Clark  present  a  resolu- 
tion to  be  acted  upon  in  that  line. 

Mr.  Seymour  Bower:     I  wish  to  endorse  all  that  Mr.  Clark 

10 
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• 
lias  t^aid  in  regard  to  the  distribution  of  trout  and  grayling  nat- 
urally, in  the  state  of  Michigan.  The  inference  to  be  drawn  from 
Dr.  HenshallV paper,  as  I  understood  it  yesterday,  was  that  the 
trout  and  grayling  inhabited  the  same  waters  indiscriniinately. 
According  to  our  bt^st  information  that  is  not  true.  The  trout 
l)elt  and  grayling  belt  of  Michigan  were  clearly  defined.  The 
great  natural  trout  belt  of  Michigan  was  the  upper  peninsula, 
and  there  is  today  and  never  has  been  but  one  grayling  stream  in 
the  upper  peninsula,  viz..  Otter  river.  The  great  natural  gray- 
ling belt  was  in  the  lower  peninsula;  and  these  streams  contained 
no  brook  trout.  Thos(».  that  contained  the  grayling  had  no  brook 
trout  naturally,  except  possibly  a  few  where  the  dividing  lines 
nearly  joined;  but  practically  the  grayling  streams  contained  no 
trout,  and  vice  versa.  Today,  of  course,  grayling  are  practically 
extinct,  but  the  streanif?  are  all  now  strictly  first  class  trout 
streams,  made  so  through  the  introduction  of  fish  from  the  hatch- 
erics. 

Mr.  Titcomb :  I  want  to  ask  a  question  on  that  point,  Wa» 
the  depletion  of  the  grayling  caustnl  by  the  introduction  of  the 
trout? 

Mr.  Bower:  Tliat  is  a  niootod  question.  Dr.  Hensliall  says 
it  is  i)rinci pally  through  the  running  of  logs  destroying  the 
spawning  Ix'ds.  But  the  introduction  of  trout  is  a  factor  at  least. 
Of  course  the  introduction  of  anv  kind  of  fish  whore  there  is  onlv 
one  variety,  as  there  was  practically  in  the  case  of  grayling,  would 
supplant  the  single  variety  to  a  greater  or  less  extent.  My  own 
opinion  is  that  those  streams  will  never  1k»  restorcnl  as  grayling 
streams  because  thev  i\rv  st(X-ked  with  trout. 

Mr.  Titcomb:  On  Mr.  Clark's  reference  to  Dr.  Henshairs 
paper,  and  the  elTeets  of  irrigation  on  the  fishing,  I  think  that 
matter  is  just  as  im|M)rtant  as  the  ])rot(»cti(m  of  the  Yellowstone 
Park,  and  1  think  then*  sliould  be  some  action,  state  or  national, 
or  both,  in  that  resivet  ;  and  1  Indieve  that  a  resolution  should  Ik* 
drawn    bv   the   resolutions   committee   on    that   subject.      I    get 

ft 

n^jiorts  from  other  sources  than  those  to  which  Dr.  llenshall  lias 
access,  from  other  su|H^rint(Mi(lents  and  ]>ersons  a])plying  for 
fish:  1  note  that  the  irrigation  situation  is  growing  worse  and 
worse'  everv  vear,  and  extending  from  one  ])lace  to  anoth(T.    Even 
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in  Colorado  where  the  trout  has  obtained  such  a  foothold  since 
the  artificial  propagation  has  been  taken  up  there,  we  face  the 
evil  results  of  irrigation.  The  stock  of  blue  back  salmon  has 
disappeared  from  the  Columbia  river,  a  fact  which  is  largely  due 
to  irrigation  in  the  head  waters.  Dr.  Evermann  can  vouch  for 
that 

Dr.  Evermann:  I  think  that  is  true,  although  I  have  made 
no  personal  observation  on  that  point ;  I  have  been  told  by  people 
in  various  places  in  the  Snake  River  Basin,  that  the  young  blue- 
back  salmon  go  down  during  the  spring  floods,  and  in  immense 
numbers  run  up  into  the  irrigating  ditches ;  and  I  know  the  same 
tiling  to  be  true  in  certain  places  in  Colorado  as  to  trout;  but  as 
to  the  fact  regarding  the  blueback  salmon,  I  am  not  personally 
conversant  with  them,  though  I  have  no  doubt  that  irrigating 
ditches  in  the  west  are  a  very  serious  factor  in  the  destruction  of 
the  various  Salmonidae  in  that  region. 

President:  It  seems  to  me  that  the  importance  of  this  sub- 
ject requires  especial  attention.  Perhaps  the  committee  on  reso- 
lutions have  not  time  to  take  this  thing  up  and  present  it  in  shape 
to  be  eflfective.  It  seems  to  me  that  there  should  be  a  special 
committee  to  look  into  that  matter  and  draw  strong  resolutions. 
If  the  committee  on  resolutions  have  the  time  and  can  get  the 
testimony  they  want  and  incorporate  it,  that  is  all  right;  but  I 
have  heard  no  motion  to  take  the  matter  up  and  refer  to  the  com- 
mittee on  resolutions. 


THE  GOLDEN  TROUT  OF  VOLCANO  CREEK. 

BY  DK.   BAHTUN  U'.  (C\EfiMAN.\,  IIF  WASH! VtlTI.IN,  f>.  C. 

I  shall  take  but  a  few  minutes  to  teli  something  aboiu  the 
(iolden  trout  of  Volcano  Creek,  California,  There  was  not  very 
much  known  about  this  very  interesting  species  of  trout  until 
recently.  Up  to  1875  nothing  whatever  was  known  regarding 
the  trout  of  the  Southern  High  Sierras.  In  that  year  certain 
specimens  were  collected  from  the  south  fork  of  tlie  Kern  River, 
and  identified  as  the  common  rainbow  trout.  Nothing  more 
was  known  from  1875  until  1891,  when  members  of  the  Biol<^- 
ical  Survey  of  the  Departnu'nt  of  Agriculture  and  certain  gen- 
tlemen living  at  Lone  Pine,  in  California,  collected  specimens 
of  trout  in  this  region. 

The  locality  is  southeast  from  San  Francisco,  250  to  300 
miles.  It  is  the  culmination  of  the  High  Sierras,  Mt.  Whitney, 
Ihc  highest  niouiilain  in  the  I'nited  States.  Ix-ing  within  this 
region ;  and  the  streams  to  which  I  have  referred  nearly  all  have 
their  headwaters  in  and  about  Mt.  Whitney  and  its  neighboring 
peaks.  Just  over  the  divide  is  Owens  Lake,  in  Inyo  county  and 
east  of  Tulare  county.  Volcano  Creek  is  due  west  from  Owens 
I^ke. 

In  i8yi  certain  gentlemen  at  l^ne  I'ine  collected  specimens 
of  a  trout  and  sent  them  to  the  Xevada  State  Fish  Commis- 
sioner, who  forwarded  them  to  the  California  State  Fish  Com- 
missioner, San  Francisco,  and  they  finally  fell  into  the  hands  of 
Dr.  Jordan  of  Stanford  Cniversity,  who  described  the  fish  as  a 
nw  species. 

Xothing  more  was  known  of  the  fish  until  recently.  Two 
years  ago.  Stewart  Edward  White,  the  author  of  the  "Blazed 
Trail."  called  the  attention  of  the  President  to  the  trout  of  Vol- 
cano Creek,  and  the  ease  with  which  it  might  be  exterminated. 
He  stated  to  President  Roosevelt  that  this  tront  is  found  only 
in  one  creek;  that  while  it  is  abundant  in  that  one  stream,  the 
number  of  tourists  who  go  in  there  each  year  will  be  sufficient, 
unless  some  precautionary  measures  are  taken,  to  exterminate 
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the  species.  And  as  he  thought  the  extreme  beauty  and  game- 
ness,  and  interesting  features  of  this  trout,  merited  that  it 
should  receive  some  protection,  he  urged  that  this  protection  be 
given.  In  response  to  these  representations  the  President  of  the 
United  States  asked  the  Commissioner  of  Fish  and  Fisheries  to 
have  some  inquiries  made  regarding  the  golden  trout  and  the 
possibilities  of  its  extermination ;  and  it  was  in  carrying  out  the 
commissioner's  wishes  that  I  had  opportunity  to  go  into  this 
region  a  year  ago. 

The  Kern  River  region  is  exceedingly  interesting  in  its  hy- 
drography. There  is  one  large  river,  the  Kings,  flowing  west ; 
another,  the  Kern,  flowing  due  south  for  many  miles  of  its 
course;  and  bisecting  the  angle  between  them,  is  the  Kaweah 
River,  flowing  to  the  southwest.  We  went  up  the  south  fork 
of  the  Keweah  River,  examining  it  in  different  places,  finding 
trout,  and  finally  coming  to  the  headwaters  of  the  tributaries  of 
the  Little  Kern,  where  we  found  trout  not  previously  collected 
by  anyone.  Then  we  went  over  the  Western  Divide  of  the 
Sierras  to  Kern  Lake,  and  there  obtained  si>ecimcns  of  the  Kern 
River  trout,  a  species  of  rainbow  that  had  been  known  since 
1893,  and  a  very  beautiful  species  it  is.  From  there  we  went  up 
Kern  River,  crossed  it  and  followed  up  Volcano  Creek,  formerly 
called  Whitney  Creek,  on  the  supposition  that  it  had  its  head- 
waters on  the  slope  of  Mount  Whitney,  but  that  was  a  mistake. 
The  name  Whitney  Creek  was  then  transferred  to  another 
creek,  which  rises  on  the  west  slope  of  Mount  Whitney,  and 
the  other  creek  was  given  the  name  "Volcano  Creek,"  which 
had  been  applied  to  it  to  some  extent  before,  owing  to  the 
presence  of  some  five  or  six  small  volcanic  cones  along  its 
course.  From  \'olcano  Creek  we  went  north  and  followed  up 
Whitnev  Creek  to  its  head  and  examined  other  streams  and 
lakes  further  north. 

Kern  River  flows  through  an  exceedingly  deep  canyon,  hav- 
ing from  2,000  to  4,000  feet  of  wall  on  each  side.  It  also  flows 
exactly  south  for  a  number  of  miles  of  its  course.  The  streams 
which  come  into  Kern  River  from  the  east  and  west,  come  down 
from  the  high  mountain  plateau  on  each  side  and  drop  into 
Kern  River  over  considerable  falls.  In  nearly  all  instances  the 
falls  are  so  great  as  absolutely  to  prevent  the  ascent  of  fishes. 
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Thosf  falls,  of  course,  through  the  wearing  down  of  tlie  rock, 
have  come  into  existence  gradually,  and  such  of  tliese  lateral 
streams  as  are  peopled  by  fishes  were  doubtless  stocked  before 
these  falls  became  impassable.  Rut  in  some  instances  the  falls 
became  impassable  at  once,  before  the  streams  were  stocked,  and 
as  a  result  there  are  no  trout  or  fish  of  any  kind  in  many  of 
them.  In  fact,  the  majority  of  the  east  and  west  tributaries  are 
entirely  without  fish,  although  every  indication  points  to  the 
fact  that  they  would  be  exceedingly  well  adapted  to  trout.  And 
this  is  one  of  the  good  fields  for  fish  cultural  work,  either  by 
the  Bureau  of  Fisheries  or  the  state  of  California,  that  is  to  say, 
taking  fisli  from  streams  where  they  are  found  and  planting 
them  into  these  barren  waters. 

On  the  west  side  of  Kern  River  is  the  Little  Kern,  which 
has  trout  in  a  number  of  its  tributaries.  We  found  ihem  in 
Soda  Creek,  a  small  stream,  and  learned  that  tlicy  had  been 
lransplante<l  by  ranchers  over  to  the  headwaters  of  the  south 
fork  of  the  Kaweah,  and  we  found  the  trout  in  these  two  places 
identical. 

("In  the  east  is  a  stream  called  the  South  Fork,  and  just 
north  of  it  is  Volcano  Creek,  the  stream  of  most  interest  to  us, 
flowing  nearly  due  south,  and  then  making  an  abrupt  bend  to 
the  westward,  .At  the  point  where  it  makes  a  bend  to  the  west- 
ward it  comes  within  a  few  rods  of  the  south  fork  of  the  Kern, 
but  there  is  a  broad  alluvial  ridge  separating  them  now.  Vol- 
cano Creek  drops  into  Kern  River  canyon  over  at  least  three 
very  considerable  falls,  ranging  from  eighteen  feet  to  sixty- 
three  feet  in  height,  and  it  is  impossible  for  fishes  to  get  up 
over  any  of  them. 

Throughout  the  entire  length  of  Volcano  Creek  is  found  this 
golden  trout  of  X'olcano  Creek.  Doubtless  the  trout  of  that 
creek  came  originally  from  Kern  River,  and  it  will  interest  alt 
of  you,  !  am  sure,  to  compare  the  Kern  River  trout,  the  Vd- 
cano  Creek  trout,  and  the  one  from  Soda  Creek.  The  Kern 
River  trout,  or  Ciilbert  trout,  is  profusely  spotted  throughout; 
it  has  a  rich,  rosy  wash  on  the  side.  Between  the  rami  of  the 
lower  jaw  there  is  sometimes  a  slight  wash  of  red,  but  ordinar- 
ily not.-  The  important  point  is  thai  they  are  so  profusely  spot- 
ted all  over,  with  the  anal,  dorsal  and  ventral  fins  white  tipped, 
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somewhat  as  in  the  common  brook  trout,  but  it  is  not  a  Salve- 
iintis,  but  a  Salmo. 

In  Soda  Creek  and  other  tributaries  of  the  Little  Kern,  and 
perhaps  some  other  streams  on  the  west  side  of  Kern  River,  is 
found  a  species  which  differs  very  materially  from  the  Kern 
River  trout.  However  large  the  individual  may  get,  they  al- 
ways retain  the  parr  marks,  but  the  spotting  is  not  nearly  so 
abundant  as  in  the  Kern  River  trout,  although  it  extends  the 
full  length  of  the  side  above  the  lateral  line,  covering  that  com- 
pletely, and  below  the  lateral  line  to  perhaps  half  way  down  the 
side  of  the  body.  The  lower  half  of  the  side  of  the  body  is  a 
rich  lemon  or  orange  color,  and  the  belly  has  a  very  broad  rich 
orange  or  cadmium  band.  It  is  a  small  creek  fish  which  never 
reaches  a  large  size.    It  is  not  related  to  the  Dolly  Varden. 

Secretarv  Peabodv :  What  is  the  extreme  size  of  the  Kern 
River  trout  ? 

Dr.  Evermann :  The  largest  one  I  caught  weighed  three 
and  a  half  pounds.  It  is  a  splendid  game  fish,  and  it  puts  up  a 
great  fight.  It  is  said  to  reach  a  weight  of  seven  or  eight 
pounds. 

On  the  east  side  in  the  South  Fork  of  the  Kern,  is  the  fish 
that  President  Jordan  described  several  years  ago,  which  is 
very  much  like  Soda  Creek  trout,  with  no  spots  below  the  lat- 
eral line,  but  is  spotted  above  the  lateral  line. 

Then  there  comes  the  real  Golden  Trout  found  in  \^olcano 
Creek,  which  has  scarcely  any  spots  anywhere.  The  dorsal  and 
caudal  fins  are  profusely  spotted,  as  in  all  the  other  cases,  but 
on  the  body  typically  there  are  no  spots,  excepting  on  the  caudal 
peduncle,  extending  no  further  forward  than  the  adipose  fin. 
The  rest  of  the  body  and  head  are  entirely  without  spots.  The 
Parr  marks  persist  in  specimens  eleven  and  a  half  and  twelve 
inches  in  length,  that  I  have  seen.  The  scales  are  exceedingly 
small,  smaller  perhaps  than  in  any  other  known  sepcies  of  trout, 
although  the  counting  does  not  show  it,  but  that  is  because  the 
scales  are  not  imbricated,  but  separated  with  interspaces  be- 
tween. But  even  allowing  for  that,  there  are  at  least  200  in  a 
series  along  the  middle  of  the  side.  Then  the  richness  of  the 
side,  and  the  extreme  richness  of  the  broad  cadmium  band  on 
the  belly,  are  worth  nothing. 
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N'ow  just  a  few  wonis  regarding  the  fish  cullurai  value  of 
this  golden  trout.  In  the  first  place,  as  I  have  already  said,  it 
is  an  exceedingly  beautiful  trout.  In  the  second  place,  it  is  an 
exceedingly  game  fish.  Unfortunately  it  will  take  any  sort  of 
lure,  and  therein  lies  the  danger  of  its  extermination.  Many 
camping  parties  go  into  the  Kern  River  canyon  every  season. 
While  I  was  on  the  creek  a  period  of  two  or  three  days,  there 
were  several  parties,  composed  of  from  two  to  eight  people,  en- 
camped on  the  creek.  They  were  fishing  all  the  lime,  and  I 
was  sorry  to  see  in  the  "Oullook"  that  one  man.  who  sliouM 
have  known  better,  as  he  is  professedly  a  friend  of  game  and 
fish  protection,  admitted  that  his  party  of  three  ate  sixty  of 
these  fish  for  supper.  That  is  more  than  our  entire  party  of  ten 
people  took  in  three  days  for  table  purposes  and  for  specimens. 

Secretary  ;    What  is  the  temperature  of  the  water? 

Dr.  Evermann  ;  About  53'^  to  55'^  I-'.,  when  we  were  there. 
just  a  \ear  ago  to-day. 

The  golden  trout  is  a  hardy  fish.  Son:e  years  ago  the  Cali- 
furnia  Fish  Commission  t<xtk  a  number  of  sjwcimens  out  by 
pack  train  from  the  creek,  a  long  day's  pack  down  the  Lone 
Pine,  and  then  by  rail  around  to  San  Francisco,  lo  the  hatchery 
at  Sisson.  and  they  reached  there  with  scarcely  any  mortality. 
But  soon  after  the  fish  reached  there  they  died  on  account  of 
defective  water  supply. 

I^st  spring  a  Sportsman's  .\ssociation  of  San  Francisco, 
which  was  having  an  exhibit,  sent  a  man  to  Cottonwood  Creek, 
and  he  got  fort_\'  or  fift>'  specimens  of  the  closcl>'  related  species 
found  there :  and  they  reached  San  Francisco  without  the  loss 
of  a  single  individual,  and  remained  in  the  aquariums  there  for 
several  weeks,  without  loss,  and  finally  were  taken  to  the  hatch- 
ery at  Sisson.  where  some  of  them  still  remain.  The  Bureau  of 
F'isheries  made  an  attempt  last  spring  to  get  trout  out  from 
Volcano  Creek  for  llic  Portland  IC\]xisition.  but  an  accident 
hapjjened  to  the  fish  after  leaving  Ixinc  Pine,  and  the  attempt 
was  unsuccessful.  Hut  everything  that  we  do  know  about  the 
golden  trout,  indicates  that  it  is  a  hardy  fish  and  can  be  trans- 
ported easily,  and  nn  doiibt  would  do  e\ceedingly  well  in  our 
smaller  mountain  streams,  particularly  in  various  places  in  the 
west.     I  do  tint  know  if  it  would  do  so  well  in  any  of  the  New 
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England  streams,  but  it  would  be  exceedingly  interesting,  I 
think,  to  take  some  of  the  fish  from  Volcano  Creek,  and  make  a 
plant  of  them  in  some  small  mountain  stream  in  the  east,  and 
note  the  effect  it  would  have  upon  the  coloration.  Of  course  the 
peculiar  colors  of  the  fish  are  due  largely,  or  wholly,  to  its  en- 
vironment, and  the  environment  of  its  ancestors.  \'olcano 
Creek  is  made  up  largely  of  granite  sand,  gravel,  volcanic  sand, 
and  volcanic  tufa,  which  resulted  from  various  volcanic  erup- 
tions occurring  here,  all  of  which  have  a  yellowish  white  color, 
and  in  many  places  the  bed  of  the  stream  is  yellowish  white, 
and  when  these  fish  are  lying  close  to  the  bottom  it  is  sometimes 
difficult  to  extinguish  the  fish  if  it  is  quiet,  from  the  general 
color  of  the  bottom.  But  that  is  what  you  would  expect,  as 
just  such  factors  as  those  have  had  much  to  do  with  the  colors 
of  all  fishes  and  other  animals. 

There  are  two  ways  of  getting  to  the  Kern  River.  A  good 
way  is  to  go  by  the  Southern  Pacific,  or  Santa  Fe  to  V^isalia, 
then  by  stage  to  Redstone  Park  or  Threerivers,  and  outfit  there. 
If  you  go  for  angling  you  will  get  two  or  three  introduced  spec- 
imens, the  common  rainbow,  the  Shasta  rainbow,  and  the  cut- 
throat trout,  also  the  Soda  Creek  trout,  the  golden  trout  of  V^ol- 
cano  Creek,  and  the  golden  trout  of  the  South  Fork  of  the  Kern. 
You  will  find  a  larger  number  of  fishes,  and  in  a  setting  perhaps 
not  surpassed  anywhere  in  the  United  States,  for  beauty  and 
grandeur. 

I  should  like  to  repeat  again,  and  there  is  no  field  that  I 
know  of  where  fish  cultural  operations  can  be  extended  to  better 
advantage  than  in  the  headwaters  of  the  Kern,  and  certain  head- 
waters of  the  Kaweah  and  Kings  Rivers.  There  arc  large  num- 
bers of  small  mountain  streams,  and  high  mountain  lakes,  which 
are  well  supplied  with  trout  food,  and  which  are  now  entirely 
without  fish  of  any  kind,  and  these  regions  are  sure  to  come  into 
greater  and  greater  prominence  year  by  year,  as  more  tourists 
go  there. 

Ordinarily  it  is  said  that  it  does  not  rain  in  this  region  in 
the  summer  time,  and  we  went  in  taking  that  statement  at  its 
face  value ;  but  it  rained  on  us  every  day  for  fourteen  days,  but 
fortunately  the  majority  of  the  rains  were  not  heavy  enough  to 
cause  us  inconvenience. 
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A  report  upon  this  golden  trout  and  its  relatives,  will  be 
published  by  the  bureau  shortly. 
(Great  applause.) 

DISCUSSION. 

Mr.  Clark :  As  Mr.  Ward  Bower  is  here,  and  as  he  brought 
out  the  trout  to  take  to  the  Portland  Exposition,  I  would  like  to 
have  him  describe  to  the  Society,  how  he  brought  those  fishes 
from  the  creek  to  the  railroad  point. 

Mr.  Ward  Bower :  Mr.  President,  I  do  not  know  that  I  can 
say  anything  of  interest  in  this  matter,  as  I  had  no  intimation 
that  I  was  to  be  called  upon,  but  in  company  with  a  party  that 
camped  on  Volcano  Creek  this  spring,  we  had  no  difficulty  in 
catching  the  trout  with  hook  and  line ;  in  fact,  one  man  went  out 
in  three  hours  fishing  in  the  forenoon  took  i66  with  a  hook  and 
line,  with  a  small  piece  of  bacon  for  bait.  They  would  take  most 
anything.  Even  a  bare  hook,  I  am  quite  sure,  would  catch  the 
golden  trout  at  times.  We  first  attempted  to  take  them  in  a 
seine,  but  were  not  successful.  We  found  no  difficulty  in  hold- 
ing them.  ( )ur  object  was  to  obtain  eggs,  but  we  found  we 
were  tcx)  late.    The  fish  had  spawned. 

There  is  a  direct  trail  from  Lone  IMne  over  to  X'olcmo  Creek 
— a  distance  of  thirty- four  miles,  to  where  we  established  our 
headquarters,  but  owing  to  the  height  of  the  pass,  alxmt  1 1,000 
feet,  where  it  is  necessary  to  cross  in  order  to  take  this  direct 
trail,  and  to  the  dejuh  of  the  snow  (this  was  on  May  23th)  we 
were  forced  to  take  a  roun(lal)ont  trail,  re(|niring  four  days'  time 
and  a  journey  of  sixty  n.iles,  crossing  the  divide  at  an  elevation 
of  8,000  feet.  Although  supposed  to  he  the  easier  though  longer 
trail,  it  was  necessary  to  make  iunren»ns  detours  on  account  of 
the  snow  and  the  l)ogs. 

After  getting  tisli  and  holding  them  for  a  time,  and  finding 
it  iin|K)ssil)le  to  obtain  eggs,  we  started  down  for  Lone  Pine 
with  them,  by  the  direct  or  shortest  trail,  the  object  Ix^ing  to 
transi)ort  them  to  Portland  for  exhibition  purposes.  We  had 
rectangular  pack  cans  that  were  made  especially  for  carrving 
fish  by  pack  train,  loaned  by  the  California  ImsIi  Connnission. 
The  train  inclu<led  five  n:en,  ten  animals,  a  live  car,  cans,  etc. 
Hie  cans  held  al)out  nine  ijallons  each,  and  were  carried  two 


American  Fisheries  Society.  155 

cans  per  mule,  one  suspended  on  either  side.  In  each 
can  we  placed  fifty  to  seventy-five  specimens;  on  an  aver- 
age they  were  eight  or  nine  inches  in  length.  We  started  one 
morning  from  V^olcano  Creek,  and  the  first  day  traveled  eigh- 
teen miles,  camping  that  nij^ht  on  a  small  stream.  Here  the  fish 
were  transferred  to  the  live  car,  which  was  placed  in  the  stream 
over  night.  The  next  day,  after  an  unusually  difficult  half- 
mile  climb  to  get  out  of  the  creek  canyon,  we  continued  our 
zigzag  course  down  the  mountains,  descending  about  6,000  feet 
the  first  ten  miles,  and  arriving  at  Lone  Pine  that  night.  We 
lost  ten  trout  on  the  journey.  It  was  necessary  to  change  the 
water  occasionally,  and  also  to  add  snow  to  keep  the  tempera- 
ture down.  The  sun  was  very  warm  during  the  middle  of  the 
day,  although  the  altitude  was  still  high. 

One  of  the  cans  was  covered  with  three  thicknesses  of  bur- 
lap and  kept  wet.  The  temperature  in  this  particular  can  aver- 
aged six  degrees  colder  than  the  others  throughout  the  entire 
journey.  Perhaps  some  insulation  of  this  kind  may  be  of  use  in 
transporting  other  kinds  of  fish. 

We  experienced  some  difficulty  in  the  loss  of  water  from 
the  cans,  some  of  which  had  only  a  screen  wire  cover.  The 
country  being  very  rough,  the  water  splashed  out  and  had  to  be 
replenished  whenever  possible.  I  would  advise,  in  the  future, 
the  use  of  a  tight  cover  with  perforation.  We  delivered  the  fish 
in  good  condition  to  a  messenger  of  the  bureau,  who  started 
with  them  for  Portland. 


THE  PROBLEM  OF  LOBSTER  CULTURE. 

Experinu-ntal    Work    of    tli.-    ItUfU-    Mum]    (*(.niTnJ"sinii,. 
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Some  years  ajjo  the  Ooniniissioners  of  Inland  Fiaborics  of 
tlie  State  of  Rhotle  IsUnd  Iwgan  an  investigation  of  the  prob- 
Ipma  connected  with  the  growth,  distribHtion,  and  abundanct>_ 
of  lobsters,  clams,  and  other  BJiell  and  food  fish  of  the  staU*. 
For  tlie  last  five  years  iiartictikr  attention  has  l>een  paid  to 
the  lobster,  as  the  lobster  fisheries  of  the  state  are  esceedinglj 
important  and  at  the  aanie  time  so  extensive  ae  to  threaten  tha 
total  extermination  of  this  delectable  food  animal. 

At  the  suf;gestioii  of  Pr.  H.  C.  Rumpus,  then  one  of  the 
members  of  the  Hhode  Island  Commission,  an  at.tenii>t  whs 
made,  partly  in  coUalioration  of  the  TInited  States  Burcinu  at 
Fishcriis,  (n  rear  lobster  fry  in  sufficient  numbers  to  preserve^ 
or  if  possible  to  increase,  the  supply  of  lobsters. 

For  a  long  time  the  hatching  of  lobsters  has  been  carried 
on  artificially  by  the  United  States  Bureau  of  Fisheries,  but  at- 
temps  to  rear  the  fry  to  a  size  where  they  can  protect  them- 
selves and  stand  some  chance  of  surviving  when  put  overboard. 
have  repeatedly  been  considered  by  fisb-culturisis  and  biolo- 
gists, but  appeared  to  present  insurmountable  difficulties,  as  all 
attempts  to  retain  the  fry  for  any  length  of  time  in  the  hatch- 
ery proved  futile,  the  mortality  l>eing  exc-ecdingly  rapid. 

It  hardly  seems  as  if  the  mere  hatching  of  the  eggs  would 
at  all  increase  the  number  of  lobsters,  in  fact  it  almost  seems  as 
if  it  would  be  better  to  allow  iheni  to  batch  naturally.  The  eggs 
have  few  enemies,  are  well  protected  when  attached  io  the  under- 
side of  the  female  lobster,  and  have  every  chance  of  hatching 
into  fry.  But  the  early  stages  of  the  fry  an-  unprotected,  they 
swim  at  the  surface  and  are  eagerly  sought  after  by  nearly  every 
fish  that  swims.  Tbe  real  problem  of  lobster  culture  is  to  pro- 
tect these  early  fry,  to  n'ur  them  to  a  stage  where  they  seek  the 
bottom,  and  hide  nnder  stones  and  wee<ls,  and  burrow  in  the 
gravel,  wliere  Ihey  are  protected  from  thi'ir  <iiemics  and  stand 
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a  chance  to  grow  into  adult  lobsters.  In  this  way  only  can  we 
hope  to  decrease  the  usual  natural  mortality  which  is  estimated 
amounts  to  about  999  in  every  thousand.  This  was  the  prob- 
lem laid  out  for  the  Commission  by  Doctor  Bumpus,  and  this  is 
the  problem  which  has  been  carried  out  to  a  successful  solution. 

As  has  already  been  said  the  eggs  need  little  or  no  protec- 
tion except  from  man.  The  mother  lobster  securely  fastens 
them  to  the  appendages  of  the  under  side  of  her  body,  carries 
them  safe  protected  for  many  months,  continually  aerates  them 
by  the  movements  of  her  appendages,  and  as  they  slowly  hatch, 
scatters  them  widespread  as  she  moves  about  from  place  to  place. 
Most  states  recognize  the  importance  of  protecting  the  egg- 
bearing  lobsters.  Laws  are  on  the  books  imposing  a  penalty  for 
taking,  having  in  one's  possession,  or  selling  them,  and  if  a 
careful  inspection  by  deputies  with  power  of  arrest  and  prose- 
cution is  made,  a  certain  protection  will  be  afforded.  It  is 
needless  to  say  that  at  the  present  time  the  strict  enforcement 
of  these  laws  is  impossible  and  that  many  of  the  short  and  "ogg'^ 
lobsters  caught,  are  not  returned  to  the  water. 

The  newlv  hatched  frv,  however,  are  at  once  the  victims 
of  circumstances.  They  float  helplessly  about  with  every  shift- 
ing current.  Everyone  who  has  studied  the  subject  at  all  has 
admitted  that  the  early  stages  of  the  fry  are  the  critical  stages 
of  a  lobster's  life,  and  could  they  be  protected  and  permitted 
to  grow  to  the  stage  where  they  change  their  habits,  seek  the 
bottom  and  burrow  in  the  sand,  the  problem  of  the  lobster  cul- 
ture would   be  solved. 

The  little  lobster  which  hatches  from  the  egg  begins  to  eat 
immediately,  grows  but  little  until  it  is  about  three  days  old, 
when  it  sheds  its  skin  and  becomes  a  considerably  larger  sec- 
ond stage  fry.  It  remains  in  this  stage  on  an  average  four  or 
five  days  when  it  moults  and  grows  again  and  becomes  a  third 
stage  fry.  Again  after  five  or  six  days  it  again  moults  and  be- 
comes a  fourth  stage  fry.  It  is  during  this  stage,  that  it  changes 
its  habits  from  a  free-swimming  larva  and  takes  to  the  bottom 
to  assume  the  habits  of  a  full  grown  lobster.  The  whole  process, 
varying  with  many  factors  such  as  temperature,  food,  etc.,  takes 
from  eleven  to  twenty-one  days. 

The  difficulties  connected  with  rearing  the  fry  to  this  later 
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stage  are  in  brief,  first,  their  terrible  cannibalism,  second,.  | 
the  difficulty  of  keeping  them  properly  aerated  and  free  from 
fouling  from  their  decaying  food,  third,  the  supply'  of  proper 
food,  fourth,  protection  from  a  growth  of  diatoms  and  other  ■ 
vegetable  and  aDima!  forms,  which  appears  on  the  surface  of 
their  bodies  and  prcivents  them  from  swimming  and  feeding. 
To  combat  and  overcome  these  difficulties  one  by  one  lias  been 
the  work  of  tJie  Rhode  Island  Commission  for  the  past  few  years. 
I  wilt  try  to  review  briefly  how  this  has  been  done. 

In  1898  Dr.  H.  C.  Bumpue  commenced  a  series  of  expen* 
raents  at  Woods  Holl,  and  in  1900  some  of  them  were  trsns- 
fiTred  to  the  houw-boat  laboratory  of  the  Rhode  Island  Fish 
Commission  at  Wickford.  Up  to  this  time  a  great  many  de- 
vices for  enclosing  the  fry  were  tried,  and  proved  to  be  impriie- 
licable,  and  the  one  which  ftnnllj  promised  the  Ix-st  result* 
was  a  scrim  bag,  suspended  in  the  water  so  that  tho  movements 
of  the  tide  and  wind  would  frequently  change  its  shape  and  pre- 
vent the  fry  from  collecting  too  densely  in  any  one  place.  The 
mcfliep  of  the  scrim,  of  course,  allowed  a  free  circulation  of 
tviil-'i'  tlirniifih  tlu'  liiif::  li\il  cvrii  in  this  appiiraliiB.  when  ilw 
weather  was  calm,  the  lobster  fry,  together  with  unused  food, 
would  settle  into  the  pockets  which  were  made  by  the  weights 
necessarily  useil  to  keep  the  bag  under  water.  When  the  weights 
were  taken  off,  the  least  wind  would  blow  the  bag  out  of  the 
water,  and  this  was  very  trying  to  the  young  lobsters.  Near  the 
end  of  the  season  of  ItlOU  a  new  principle  was  applied,  on 
which  has  depended  in  a  large  measure  the  success  of  the  sub- 
sequent work. 

After  the  numerous  experiments  and  watching  the  TeeoltB 
for  about  five  weeks,  the  conclusion  was  reached  that  the  secret 
of  success  in  rearing  the  young  lobsters  was  to  keep  the  water 
in  continuous  motion.  This  accomplishes  two  things:  it  pre- 
vents the  fry  from  settling  into  pockets  to  smother  or  devour 
one  another,  and  it  keeps  food  in  suspension,  so  that  the  fry  can 
obtain  it. 

To  prove  the  correctness  of  this  conclusion  with  the  mater- 
ial and  apparatus  at  hand,  it  was  decided  to  experiment  with 
lobsters  which  were  at  that  time  in  small  bags.  Accordingly 
the  force  at  the  laboratory  wa*  divided  into  watches,  and  the 
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w&ter  in  the  liags  was  thencefortli  stirred  with  nn  oar  o<^iiiU 
oosly  for  six  days.     The  results  was  ample  proof  thai  the  c 
I'lusioii  was  cxHTi'ct-    There  were  two  lots  of  lobsters  whicq 
ceived  tills  tpoatment.     Neither  of  tiieee  lots  was  eoimdcn 
be  as  promiein^  as  the  average.     However,  from  one  there] 
olitnined   748   iolisiiTs  in  the   fourtli   Btage.     This   is  a  1 
number  than  were  obtained  in  any  other  experiment,  eiUid 
Wifkford.  WooiIb  Holl  or  in  any  other  station   where  lot 
culture  has  Wvn  tried,  so  far  ta  I  am  aware.     Vrom  Uie  d 
319  were  oblaineil  in  the  fourth  ^tn^e:  but  m  one  of  the  | 
was  ohi,  and  had  n  hole  In  it,  the  fipircs  fail  to  give  a  < 
idea  of  the  results  of  the  experiment.    One  of  the  moft  e 
ngiiig  results  of  this  method  was  the  clean  and  healthy   apn 
ance  of  the  fry  in  all  stages.    The  eoiitinua!  jitirring  pn*vc 
the  aeeunuilation  of  parasites  found  on  the  Udy  of  ncartjj 
of  the  specimens  in   the  olhcr  Inl^. 

During  tlie  following  seasons  this  experiment  ■ 
ed  up  with  others,  working  upon  the  same  thi'ory.  namolv, ' 
the  water  should  be  constantly  stirred.  To  do  this  it  was| 
iBsnry  lo  invent  a  mi-phajiienl  devil*  whieh  would  take  thfi  ] 
of  the  our  and  designs  for  sueh  nn  apparalus  were  imm 
made. 

The  nieehaoieal   deviee  was  put   into  sneeessful  Opt 
in  the  season  of  laoi  at  Wickford.    The  apparatus  consist 
a  nuniher  of  rotating  horizontal  paddles,  similar  lo  thoa 
nst^  over  restaurant  tables  for  circulating  air.  one  in  each  I 
run  liy  a  gasoline  engine.    The  umvenieni  of  the  paddle  bli 
created  a  eonstant  upward  eiirn-nt  of  water  in  thi*  hags,  i 
kept  the  fry  oir  the  boilom  anti  kept  the  food  suspended  inJ 
water.    Through  its  use  9.01)0  lobsters  wea-  raised  to  tlio  folj 
stage,  and  in  some  e-"C|M-riuie-nts  30  per  cent  of  the  newly  hatO 
frj-  were  parried  through  to  this  stage,    Tliaf  this  was  a  d 
step  in  advance  of  the  old  methods  will    readily  In-  admitte 
those  who  have  followed  the  course  of  previous  cxperimenH 

The  apparatus  now  osed    (1905)   comprises  a  house 
tietween  the  pontoons  of  which  an-  three  small  hatching  1 
G  X  I)  s  4  tv<:t,  made  of  canvas;  two  side  floats  coustroot 
(]  X  6  in.  opruce  beams  bolted  together  and  buoyed  by  bUT«l6,4 
supporting  five  large  eanvas  rearing  bags  about  ten  ot  eld 
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ftft   square  n\v\    fmir   fci'l.  di'i'p.      K;uh    Ijag   ha^   ji 
bladnl   propeller,  or  "patlilie,"  revcilvint;  wbout  ten  liniHH  ' 
minulp,   wliieli   erfatps  nn   upward   wln'rling  fiirreiit   of  WHtpr 
strung  enough  to  keep  the  fry  and  particles  of  food  ^UiiiKwlod, . . 
The  viTturtl  sliiift  iif  each  propeller  rs  j^enred   lo  one 
longitudinal  horizontal  shafts:  these,  in  turn,  to  a  Imtigd 
shaft  which  is  belled  to  ii  two-and-nnp-half  horse  power  gaaa 
engine.    Each  paddle  shaft  can  bi!  throvm  out  of  gear  by  s 
The  transverse  shafts  of  llie  soniewiiat  movable  floats  a 
to  the  one  niuiiing  across  tlie  house  boat  by  a  imiverFal  \ 
and  sliding  shaft.     The  latter  is  a  square  shaft  in  I 
eliding  in  a  sleeve  which  is  cast  in  two  pie«:«s  for  the  s 
ec".inom_v  in  ninnufacturi'.     A  drive  of  1^  feet  of  f 
required   lo  reach   the  farthest  paddles,  and  the   led   I 
sliafts  i«  not,  by  any  means,  un  example  of  nio«Iern  "mil 
struetion."     Indeed  the  floats  are  eanstuntly  Iwnding  wit! 
motion  of  the  water,  and  also  warp  more  or  less.     Thi>  t 
also  arc  aliuowt  continually  bending,  but  us  they  ai 
tively  light  no  trouble  resnlts  from  the  lack  of  rigid  consl 
tion  and  the  transmission  is  very  siitiefaclorj'. 

The  iiriprovenii'Tili'  in  Ihis  phase  of  lobster  cultnrf. 
that  of  hatching  and  rearing  lo  the  fourth  stage,  will,  it 
to  tie.  be  mainly  in  the  couHtruction  of  the  bags,  the  f 
the  lohsters,  and  the  prevention  of  parasitic  growth.     TlW 
fer  difliculty,  however,  is  not  so  serious  at  Wickford  t 
at  Wood's  Holl.     TTndouliU'dly  the  [lercentage  of  yield  i 
raised  by  es  peri  mentation  along  these  lines. 

ll   is  inleri'sting  lo  tnit*  the  aelunl  results  of  \ 
pnivenienls  in   ap|iaratus.     In   the  year   ISSlfl   in   the  floating 
scrim  hags  at  Wood's  Holl  Doctor  Bumpus  snewTding  in  i 
ing  nboul  one  hundred  lobsterlings  lo  tlie  fourth  stage 
was  one  hundrerl  more  than  bad  been  reared  to  that  «tage) 
vjonsly  by  any  method.     In  11>(H!  hI  Wickford  3,425  fry  i 
man-il  In  Ihe  lobsterling  stage  and  V4ft  of  these  came  from  i 
experiment  which  was  stirn'd  with  an  onr  night  and  day.    This 
latter  nuinlier  was  more  than  had   been  reared   previously  hy 
the  combined  efTorts  at  all  other  localities.    WitJi  the  m<^baaioal 
ilevice  of  IHOI   ihi-  numW  n'aehe<l  8.974;  in  11*02.  27.300; 
lUlKI,  13,:>00;  in    10(14.  .in.5n7.    The  total  number  fop  the  pn»- 
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ent  season,  1905,  is  102,000;  the  entile  total  for  all  previous  | 
years  is  103,798,  The  largest  ntimber  repcnisd  from  any  other  J 
station  is  3,750,  reared  by  an  apparatus  of  the  tame  priociple  at  ^ 
Wood's  Holl  in  1902. 

In  ascertaining  the  number  of  lobaters  reared  to  fkaa  liagB 
the  methoda  of  eetimating  are  not  trusted,  but  the  lobetcn  *n 
counted  one  fay  one  as  they  are  dipped  ont  of  tiie  water  vith  a 
tea  Btrainer  fastened  to  the  end  of  a  stick. 

It  IB  obvious,  of  course,  that  the  output  of  '^bBterliogi^ 
might  depend  upon  the  number  of  newly  hatched  fry  avoilAla 
and  <m  the  extent  of  tiie  apparatus.  Taking  these  things  into 
consideration  the  comparison  is  still  man  favorable  to  our  ab^ 
tion,  tor  in  most,  if  not  all,  other  stations  the  supply  of  tij 
has  been  greater  and  the  per  cent  of  lobsters  living  throi^ 
the  three  moults  smaller. 

Tbe  exact  proportions  of  newly  hatched  young  reazed  to 
the  fourth  stage  can  be  ascertained  accurately  only  by  coontni^ 
the  nmnber  at  the  b€$:inning  and  at  the  end  of  tite  experimoit 
The  time  required  for  counting  is  so  considerable  that  only 
in  few  cases  were  the  fry  counted  at  the  beginning  of  the  ex- 
periments. 

On  June  7  and  8,  1905,  20,000  in  the  iirst  stage  were  count- 
ed and  placed  in  one  bag.  The  "fours"  began  to  appear  in 
ten  days  and  all  that  lived  reached  this  stage  before  the  end  of 
the  twelfth  day.  9,635  lobsters  in  the  fourth  stage  were  counted 
from  this  twelfth  bag;  a  yield  of  48.1  per  cent. 

On  June  28  and  29,  20,000  young  fry,  of  the  first  stage, 
were  counted  into  one  bag.  From  this  lot  8,178  in  the  fourth 
stage  were  counted;  a  yield  of  40,8  per  cent. 

These  two  experiments  illustrate  very  well  the  general 
results  of  the  season's  work,  as  there  was  no  extraordinary  care 
given  them  nor  were  they  conducted  imder  especially  favorable 
conditions. 

The  proportionate  yield  is  large  as  compared  with  that 
of  other  stations.  The  largest  of  these  reported  heretofore  is 
6.6  per  cent,;  Appelof,  of  Norway,  and  21  per  cent,  at  Wood's 
Holl,  where  the  Wickford  apparatus  was  used.  The  6.6  per  cent 
was  obtained  as  an  experiment  beginning  with  1,500  fry  in  the 
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second  stage.     The  21  per  cent  was  obtained  in  an  experiment 
beginning  with  3,000  (estimated)  fry  in  the  first  stage. 

A  higher  percentage  has  been  obtained  at  Wickford  with 
a  smaller  number;  for  example,  50  per  cent,  fourth  stage  lob- 
sters were  obtained  from  a  lot  of  1,000  in  1901,  but  in  order  to 
make  the  results  practical  they  must  be  conducted  on  a  larger 
scale. 

The  question  of  course  arises  are  the  effortt*  of  the  Khode 
Island  Commissioners  in  thus  rearing  and  ])lanting  lobster  fry 
apparent  in  an  increase  of  lobsters  in  the  waters  of  the  state? 
The  time  has  hardly  comi^  to  answer  this  question.  From  our 
experiments  it  has  been  determined  that  it  requires  some  five 
or  six  years  for  a  lobster  to  attain  a  size  of  nine  inches  or  more 
and  the  planting  of  iry  has  not  been  carried  on  as  yet  i>n  a  large 
scale  for  that  length  of  time.  However,  in  the  vicinities  where 
these  lobsters  were  liberated,  the  lobster  fishermen  re])ort  that, 
for  the  last  two  winters  young  lobsters  of  about  eight  inches  in 
length  were  abundant  along  the  shore  many  of  them  being  dug 
up  by  the  clam  diggers  and  by  ourselves,  and  it  is  said  that 
small  lobsters  have  not  been  seen  in  abundance  in  these  locali- 
ties for  twenty  vears.  The  lobster  fry  planted  bv  this  Commis- 
sion  should  be  about  as  large  as  these  young  lobsters  by  this 
time,  and  it  seems  ])robable  that  this  large  supply  of  young 
lobsters  is  the  result  of  the  efforts  of  the  Commission.  Again 
this  past  spring  the  lobster  fishermen  report  a  surprising  abun- 
dance of  young  lobsters  too  small  to  be  held  in  their  pots.  When 
the  pots  were  pulled  the  little  fellows  scampered  out  between 
the  slats.  It  certainly  looks  as  though  in  a  few  years  more, 
with  continued  efforts  on  the  part  of  the  Commission,  the 
lobster  industry  of  the  state,  now  so  dangerously  near  total  ex- 
tinction, might  be  rescued. 

We  feel  that  the  efforts  of  the  Khode  Island  Commission 
have  meet  with  success.  There  are  many  difliculties  to  bo  over- 
come, and  many  chances  for  improvement.  Among  the  sub- 
jects to  be  further  investigated  is  that  of  the  proper  food  for  the 
fr}\  We  at  present  feed  finely  chopped  clams.  At  Wood's  I  foil 
finely  chopped  fish  was  used.  Neither  one  is  a  })erfect  food. 
With  improvement  in  the  food  probably  a  larger  percentage 
could  be  raised  to  the  fourth  stage  and  in  less  time. 
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Kncv  of  B  growth  of  dialoms  and  other  organianK 
uii  iiK  .._.  e  another  »>ni>u&  diHictilty.  Tht>  amount  of  th» 
growth  varies  with  different  HeseooB.  It  can  bt'  partially  oter- 
t'Oim-  tiy  prcijttT  Bhiuling  of  tlie  bags.  A  worm  ti'mperature,  cl«io 
wat<!r,  proper  aer&tion  and  cimdtttion  of  water,  proper  food 
will  to  liaxten  devolopmcnt  thm  troulilo  from  this  |iaraEiti>  pnwtti 
will  111-  Inrgt'lv  idimiiittti-i). 

Tlurre  are  many  othfr  problt-m«  connectod  with  the  latlor 
t^agi'C  nf  the  lobster  which  are  of  preat  imjwrtantf.  Imth  Hion- 
omid  and  iw^ientifje.  Tht-  RhocU-  Island  Commission  has  uadt>r- 
taken  the  eolution  of  some  of  thtiw.  The  habile  and  require- 
mcntit  of  the  young- lobsters  whioh  have  jiassfd  ihmiigh  the 
earlier  Btagen,  the  rate  of  growth  and  age  of  ]obst<?rs  up  to  the 
marketable  sine,  the  migration  of  adult  lobsl'T*  along  thf 
BliorcB  and  to  and  from  waters  of  adjoining  states,  their  mi- 
grations to  and  from  deep  water,  the  rate  of  growth  of  large 
lobetiTK.  the  exlremo  age  to  which  lobsters  may  live  and  breod, 
the  rale  of  moulting  of  tlie  old  and  young  loltelerw.  ijuei^iioiw 
eouneeled  with  the  loss  of  claws  or  apiiendagee  and  the  relation 
of  the  growtli  of  new  etiiws  or  ap|K-itdiigi's  lo  growth  and  moiUt- 

Biit  tliese  are  problems  for  the  future.  It  is  sufficient  for 
us  at  present  that  we  tiave  worked  out  a  method  of  lobster 
rearing  which  enables  uw  to  hatch  and  rear  lobsters  on  a  large 
scale,  is  TOmparativdy  cheap,  at  least  cheap  enough  to  be  prac- 
tical, is  cajiablc  of  indefinite  ex)iansinu  and  which  will  enable 
U8  each  Slimmer  to  rear  a  large  number  of  lobsters  to  a  stage 
where  they  will,  when  liberated  grow  into  large  lobsters  in  suf- 
ficient nuTnbcrs  to  restock  the  waters  of  the  state. 


During  the  reading  of  the  paper  by  Dr.  Mead.  Dr.  Gorham 
saiil : 

i'cirty-eight  per  cent,  of  survival  of  lobster  fray  is  about  all 
that  can  he  expected. 

.\l)oni  half  the  young  lobsters  consume  each  other.  With 
Ix'tler  food,  however,  the  percentage  of  survival  may  be  in- 
creased. 

In  the  side  .ind  l>ottor.i  of  the  bo.x  are  wire  screens  to  allow 
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circulation.  The  crates  circulate  in  the  water  until  the  eggs  are 
all  hatched.  The  hatching  is  done  direct  in  the  water,  the  eggs 
are  removed  and  the  lobsters  are  fed  at  proper  intervals  day  and 
night.  In  anywhere  from  eight  to  twenty-one  days,  varying  with 
the  temperature  of  the  water  principally,  these  fry  pass  through 
their  successive  changes,  finally  changing  their  habits  when  they 
reach  the  fourth  and  fifth  stage,  and  are  then  ready  to  be 
liberated. 

Dr.  Smith :  Do  you  consider  it  possible,  with  the  apparatus 
now  employed,  to  rear  the  fourth  state,  say  1,000,000  lobster- 
lings,  without  undergoing  an  expense  that  would  be  prohibitive  ? 
It  seems  to  me  that  is  the  crucial  question,  as  applied  to  this 
method  which  has  been  so  successfully  evolved  by  the  Rhode 
Island  Fish  Commission. 

Dr.  Gorham  :  Without  any  great  increase  in  expense,  using 
the  same  horse  power  engine,  simply  by  extending  floats,  and 
increasing  the  number  of  bags,  we  could  extend  the  plant  so  that 
without  very  much  difficulty  we  could  rear  in  a  season  a  million 
fry  to  the  fourth  stage. 

Mr.  Atkins :  Would  it  not  take  an  extra  lot  of  men  to  oper- 
ate those  bags  ? 

Dr.  Gorham :  I  think  the  entire  number  could  be  easily 
cared  for  by  the  same  number  of  men. 

Mr.  Titcomb :  What  do  you  estimate  the  cost  of  the  present 
plant  to  be  ? 

Dr.  Gorham :     The  laboratory  of  the  Rhode  Island  Fish 
<rommission  spends  about  $3,500  in  a  year  in  its  investigations 
*>f  lobsters,  clams  and  other  shell  fish.    The  lobster  season  ex- 
tends from  the  middle  of  May  till  the  middle  of  July,  or  the  lat- 
ter part  of  July,  and  I  should  say  that  certainly  less  than  half  of 
the  appropriation  was  devoted  to  the  lobster  work. 

Q.  Can  you  give  me  an  estimate  of  the  cost  of  the  plant 
itself,  aside  from  oi)erating  expenses  ? 

A.     I  could  not  sav  offhand. 

President :    The  expenses,  including  all  the  machinery  and 
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everything  cciniiccti'd  with  it,  labor,  food  and  salary  of  some  iif 
the  incii  that  arc  employed,  are  about  $3,500  a  year,  and  it  has 
been  divided  up  so  that  in  any  one  year  we  have  not  had  any 
great  expense,  nothing  to  exceed  $3,500,  probably  about  $3,000. 
In  the  first  place  we  got  the  Marine  Labnrator}-  that  cost  lis 
$r,ooo,  and  then  as  was  nccessan,-  and  these  experiments  called 
for  it.  we  added  gradually.  To  start  right  with  a  plant  to  hold 
a  million  lobsters,  I  do  not  believe  it  would  cost  over  $5,000  for  1 
the  plant,  machinery  and  everything.  Vou  do  not  need  a  Urge 
house-boat.    Ours  only  cost  $1,000.  | 

You  must  remember  that  all  our  work  is  not  ilcvoted  to  this  j 
one  subject,  and  all  this  expense  which  is  charged  to  the  labora- 
tory work  is  divided.  We  spend  a  great  deal  of  time  on  the  | 
dam  business.  We  have  developed  an  industry  there  in  which  | 
there  is  any  amount  of  money  commercially,  if  pstiple  will  take  j 
it  up.  We  have  demonstrated  practically  that  sea  farming  pays  4 
better  than  land  farming.  We  have  demonstrated  beyond  ques-  I 
tioti  that  seed  clams  placed  in  the  shore  and  protected,  in  four-  J 
teen  months  will  become  edible.  When  they  become  edible  they  ' 
sell  readily  al  wlvlesale  at  $1.25  per  bu'iliel.  We  can  raise  from 
700  to  1,500  bushels  to  the  acre.    That  is  quite  a  farm. 

Then  we  have  taken  up  the  artificial  propagation  of  fish  to  a 
limited  extent  there.  We  thoroughly  investigated  the  Star  fish 
in  all  its  phases.  We  have  been  through  all  these  things  and 
worked  them  down  to  a  final  conclusion.  The  only  thing  we 
have  not  reached  is  about  some  diseases  of  fish ;  and  I  do  not 
think  anybody  is  going  to  reach  that  right  away. 

We  have  arrived  al  this  point,  that  there  is  a  great  deal  of 
interest  in  our  state  in  the  work  we  are  doing.  In  our  largest 
fair  we  made  an  exhibit  last  year  called  "Sea  Farming"  which 
attracted  the  attention  of  the  public.  This  year  they  have  asked 
us  to  make  another,  and  we  shall  elaborate  on  the  former  ex- 
hibit. 

We  are  doing  a  labor  of  love.  We  do  not  get  anything  for 
it.  Kvcn  Dr.  Mead  gets  nothing  for  his  services;  but  we  think 
we  are  going  to  do  some  good.  New  Zealand  has  appropriated 
£7.500  for  fish  farming ;  and  has  sent  over  for  al!  of  our  plans 
anil  apparatus,  and  are  going  into  it  with  that  amount  appro- 
liriited  already.    We  have  a  good  deal  of  correspondence  from 
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all  over.  Men  have  been  there  from  Germany,  Japan,  and  all 
over,  to  visit  this  work,  and  it  has  attracted  much  attention ;  and 
we  feel  very  proud  of  it.  We  do  not  want  to  blow  our  own 
horn,  but  hope  you  will  get  interested  in  this  matter,  especially 
those  of  vou  who  are  located  on  the  sea  shore. 

I  do  not  think  the  United  States  government  could  take  hold 
of  anything  that  would  add  more  to  the  industries  of  this 
country  than  the  work  of  growing  lobsters.  The  lobsters  are 
going,  not  growing. 

One  of  the  difficulties  in  a  large  plant  would  be  to  get  the 
eggs  of  the  lobster.  We  have  an  understanding  with  all  the 
lobster  fishermen,  that  if  they  will  hold  their  egg  lobsters  we 
will  buy  them  and  pay  them  more  than  the  market  price,  and 
then  return  the  lobster  to  the  waters.  In  Maine  you  can  get  any 
quantity  of  them,  but  on  our  coast  it  is  difficult  to  get  female 
lobsters. 

Mr.  Titcomb :  The  work  of  the  Rhode  Island  Commission  is 
most  practical.  That  is  a  kind  of  scientific  work  that  the  world 
admires,  and  the  practical  results  are  admirable.  I  am  asking 
these  questions  as  a  business  proposition.  As  I  understand  it 
now,  the  statement  that  the  plant  cost  originally  $i,ooo,  does  not 
mean  that  the  actual  lobster  hatching  plant  cost  that  much. 

President :     Oh,  no,  not  by  any  means.     Of  course,  to  get 

this  machinery  was  quite  a  little  item,  and  required  quite  a  little 

study  on  the  part  of  Dr.  Mead ;  and  he  had  to  work  the  whole 

plan  out.    Of  course,  it  is  not  perfect  yet  by  any  means.     I  do 

not  think  he  had  a  machinist  there  at  all.     He  would  think  out 

^n  idea  and  go  to  some  machine  shop  and  have  it  executed  and 

put  it  in  there  and  try  it.    All  experimental  work,  as  you  know, 

was  a  matter  of  delay,  worry  and  effort,  building  up  one  thing 

on  another — it  is  at  that  stage  now.    Dr.  Gorham  has  been  there 

only  a  short  time,  but  he  has  done  remarkably  well  and  we 

think  a  great  deal  of  him.    The  whole  credit  of  this  enterprise  is 

really  due  to  Dr.  Bumpus.    When  he  was  in  the  employ  of  the 

United  States  Government  he  was  also  with  our  commission. 

He  took  hold  of  this  matter  and  had  an  idea  that  the  problem 

could  be  solved :  and  \x)u  know  Dr.  Bumpus  goes  ahead  and 
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don't  give  up,     ^^'l■  iiave  only  followed  along 
which  he  started  ns. 


Mr.  Titconib:  1  would  like  to  ask  Dr.  Gorham  what  per- 
centage of  fry  he  thinks  he  gets  by  allowing  the  eggs  to  hatch 
naturally  on  the  lobster,  as  compared  with  the  percentage  which 
he  would  hatch  by  the  artihcial  method  ? 

Dr.  Gorham :  It  is  a  little  dangerous  to  attempt  to  estimate 
the  proportion  that  can  be  hatched  by  the  artificial  method.  We 
have  tried  a  number  of  times  to  get  an  accurate  estimate  of  the 
number  of  eggs  hatched  when  they  have  been  removed  from 
the  lobster.  As  near  as  I  can  figure  it,  71  per  cent,  would  cover 
the  actual  number  hatched  by  that  method. 

We  are  sure,  by  experimenting,  that  the  number  of  eggs 
Itatched  from  the  eggs  while  still  on  the  lobster,  provided  the 
lobsters  have  been  properly  treated  and  not  kept  on  ice  till  the 
eggs  are  killed,  is  something  like  98  per  cent.  We  can  then  rear 
approximately  50  per  cent,  of  these  fry  to  the  fourth  stage, 
where  we  are  sure  that  a  large  number  of  them  can  care  for 
themselves  and  grfw  into  large  lubsters.  There  can  be  no  doubt 
of  that.  We  have  made  a  number  of  experiments  in  which  we 
have  coimted  the  actual  niunber  of  fry  hatched  from  the  eggs, 
and  the  actual  number  of  fourth  stage  fry  reared  from  those 
that  have  been  hatched  and  with  the  apparatus  as  it  Stands  at 
present,  we  know  we  can  rear  every  time  about  50  per  cent,  of 
the  fry  to  the  fourth  stage,  and  we  also  know  that  with  the 
same  plant  increased  for  the  accommodation  of  a  larger  number 
of  fry,  witliout  increasing  the  size  of  the  house-boat  itself,  and 
without  increasing  the  size  of  the  engine,  we  can  rear  ten  times 
that  number  of  fry,  without  any  <loubt.  And  it  seems  to  me  that 
when  we  know  the  great  ]X)ssibility  of  these  fourth  staq;e  fry 
living  to  reach  the  adult  stage,  and  the  great  advantage  that  we 
have  in  planting  fry  of  that  age  over  planting  fry  that  have  been 
hatched  directly  from  the  eggs,  there  can  be  no  question  but 
what  any  efforts  we  can  make  to  increase  the  number  of  these 
fourth  stag  fry  that  are  |»lained,  would  be  crowned  with  consid- 
erable success,  and  would  certainly  increase  the  number  of  lob- 
sters in  the  waters  where  the.iie  fry  are  planted. 

Mr.  Titcomb:     What  would  you  do  with   10,000  to  15,000 
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^gg  lobsters?    Would  you  try  to  have  the  eggs  hatch  on  them 
naturally? 

Dr.  Gorham :  You  mean  in  the  season  ?  We  impound  our 
lobsters  through  the  winter  so  that  we  can  have  that  condition 
during  the  spawning  season.  By  shipping  eggs  on  lobsters  we 
rear  a  larger  number  than  by  stripping  the  eggs. 

Q.  Do  you  think  it  possible  to  do  it  on  that  stupendous 
scale? 

A.  Yes.  We  keep  lobsters  impounded  until  the  eggs  are 
near  the  hatching  point,  and  so  we  would  have  a  comparatively 
small  proportion  in  number  of  lobsters  in  our  crates  at  a  given 
time.  Those  lobsters  are  kept  in  crates  about  forty-eight  hours, 
Mrhen  all  the  eggs  will  be  found  to  have  hatched  into  fry. 

Mr.  Titcomb:  We  keep  these  lobsters  in  pounds.  When 
lobsters  are  impounded  the  eggs  almost  all  hatch  simultaneously. 
That  is  due  to  this  large  collection  of  lobsters  being  at  an  even 
temperature  instead  of  being  collected  from  various  parts  of 
the  coast  where  they  are  in  different  temperatures.  We  find 
that  the  impounded  stock  gives  better  eggs  than  stock  collected 
£rom  fishermen  along  the  coast  at  different  places.  But  they 
slII  come  out  almost  simultaneously.  If  you  obtain  the  young 
lobsters  in  that  way,  would  you  undertake  to  rear  to  the  fourth 
stage  from  50,000,000  to  100,000,000  fry  ? 

Dr.  Gorham :     We  might  have  to  vary  our  methods,  pro- 
vided a  large  number  of  eggs  were  at  the  hatching  point  at  the 
same  time.    It  might  be  better  in  that  case  to  hatch  the  lobsters 
iri  a  |X)und  without  rotating  mechanism,  and  then  collect  the  fry 
as  they  hatch,  and  place  them  in  rearing  bags.     Some  such 
scheme  could  readily  be  devised  to  take  care  of  large  numbers 
of  eggs  coming  to  the  hatching  point  simultaneously.     At  the 
AVideford  station  we  would  have  increased  the  output  consider- 
«ibly  if  we  had  more  egg-bearing  lobsters.    The  number  of  egg 
bearing  lobsters  is  small  compared  with  the  large  nuniber  of  frv 
Mrhich  we  carried  to  the  fourth  stage. 

Q.     Do  you  use  a  closed  jar? 
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A.  No.  We  have  experimented  with  stripping  lobstets .1 
and  putting  the  ejigs  in  the  bags,  but  we  find  it  better  to  hatch'  ' 
the  eggs  while  still  on  the  female. 

Mr.  Titconib:  We  had  some  eggs  hatched  in  oj>en-top  jars 
at  Woods  Hole,  and  experimented  with  them  in  two  other  sta- 
tions, in  comparison  with  the  closed-top  jar.  Most  of  the  super- 
intendents consider  the  jars  equally  good,  but  object  to  the 
square  aquarium  into  which  the  open  jar  empties,  because  of 
the  dead  space  in  the  aqnarium  where  the  lobster  frj-,  shells, 
etc.,  collect,  and  there  the  fry  gets  smothered  or  devoured. 

Dr.  Gorhain:  If  the  open-lop  McDonald  jars  could  open 
directly  into  one  of  our  bags  with  a  rotating  fan.  it  would  solve 
the  difficulty. 

Mr,  Titcomb :  We  have  learned  one  other  thing  this  lasl 
winter.  Perhaps  you  have  tried  it.  We  have  carried  in  liv< 
cars  at  the  Woods  Hole  station,  lobsters  throughout  the  winter, 
which  were  collected  in  the  fall  of  the  year.  That  is  the  first 
time  that  has  ever  been  attempted  with  us. 

Dr.  Gorham :  We  have  reared  lobsters  from  the  cg^  until 
they  were  four  and  five  _\ears  old,  keeping  each  lobster  in  a  sep- 
arate compartment,  sinking  cars  to  the  bottom  of  the  channel, 
where  they  are  free  from  freezing.  Those  were  individual  lob- 
sters on  which  we  were  making  observations  for  growth,  moult- 
ing, etc.  We  have  not  kept  lobsters  throughout  the  winter  on  a 
large  scale. 

Mr.  Titcomb :    These  were  cared  for,  about  200  lobsters  to 


Dr.  Gorham :  They  fight  so  that  I  think  it  is  better  to  keep 
them  separate. 

Mr.  Titcomb:  We  lost  some  lobsters.  Mr.  Locke  stated 
that  he  thought  some  had  been  stolen,  as  there  was  no  remnant 
of  lobster  found  where  they  had  disappeared. 

It  seems  to  me  this  work  is  getting  into  a  slate  where  we  all 
ought  to  take  hold  of  it.  The  bureau  ought  to  take  hold  of  it 
and  follow  on.  starting  from  where  \ou  now  have  it.     But  it 
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will  be  a  tremendous  proposition  when  you  consider  rearing  to 
the  fourth  stage  from  70,000,000  to  200,000,000  lobsters.  We 
shall  probably  take  175,000,000  to  200,000,000  eggs  on  the 
Maine  coast. 

President :    Let  us  have  some  of  them. 

Mr.  Titcomb :  The  people  on  the  Maine  coast  would  rather 
have  their  lobsters  killed  than  give  them  away. 

President:  I  understand  that  what  lobsters  you  take,  the 
fry  has  to  be  returned  to  their  waters. 

Mr.  Titcomb :  That  is  the  understanding  and  the  law.  Un- 
doubtedly there  are  200,000,000  or  300,000,000  eggs  going  to 
waste  there  every  season,  but  the  fishermen  themselves  will  sell 
the  female  lobsters,  stripping  the  eggs  from  them  first,  rather 
than  sell  them  to  us  for  the  same  price. 

Dr.  Gorham:  In  rearing  lobsters  to  the  fourth  stage,  the 
question  of  temperature  is  very  important.  In  Maine,  where 
the  temperature  is  low,  it  takes  twenty-one  days  to  carry  them 
through  to  the  fourth  stage,  while  at  Wideford  in  July,  it  takes 
less  than  nine  days  to  carry  them  through  to  the  same  stage. 
That  would  be  an  argument  in  favor  of  establishing  rearing  sta- 
tions in  the  warmer  waters.  The  temperature  is  an  extremely 
important  factor  in  determining  the  rapidity  with  which  the  fry 
go  through  their  various  moults. 

Mr.  E.  D.  Roberts:  You  have  spoken  about  your  fourth 
moult  lobsters.    I  will  present  you  with  a  fifth. 

(Laughter.) 

(Mr.  Roberts  referred  to  a  little  lobster  pin  which  he  was 
distributing.) 


NOTES  ON  SMALL  MOUTH  BASS  CULTURE  AT  THE 
NORTHVILLE,  MICHIGAN,  STATION. 

IIV  FRANK  N.  CLARK, 

In  the  liulk-tin  of  the  Michigan  Fish  Commission,  No.  7,  on 
"The  [Ireeding  Habits.  Development,  and  Propagation  of  the 
Black  Bass."  by  Jacob  Reighard.  a  work  prepared  lar^ly  on  ob- 
servations made,  and  infoniiation  collected  in  the  spring  of 
1903,  at  the  Slate  Hatchery  at  Mill  Creek,  Professor  Reighard 
says:  "For  some  years  efforts  have  been  made,  chiefly  by  tlie 
L'nited  States  Pish  Commission,  now  Bureau  nf  Fisheries.  De- 
partment of  Commerce  and  l^bor,  and  by  the  Michigan  Fish 
Commission,  to  artificialij-  projiagate  the  black  bass."  "These 
efforts."  he  slates,  "have  met  with  many  difficulties." 

This,  as  will  be  noted,  was  said  two  years  ago,  and  so  far 
as  my  observations  go.  the  difficnlties  still  arise,  and  must  be 
overcome  by  the  practical  bass  breeder.  It  is,  I  presume,  con- 
ceded that  with  the  large  mouth  bass,  most  of  the  problems  in 
connection  with  their  culture  have  been  surmounted,  and  a  con- 
siderable degree  of  success  achieved.  With  the  small  mouth 
bass,  however,  so  far  as  m>'  investigations  go,  together  with  in- 
foniiation from  reading  the  works  of  others,  it  seems  that  there 
is  much  to  be  learned  l>efore  arriving  at  a  point  of  reasmiaUe 
success,  or  where  we  can  supply  one-half  the  demand. 
It  is  true  that  Mr.  Beoinan  tells  us,  in  his  report  for  the  years 
1903-1904.  to  the  Connecticut  State  Commissioners,  page  28, 
that  he  estimated  400.000  small  mouth  bass  fry  were  produced 
from  a  stock  of  twcnt)-five  parent  fish  put  in  the  ponds  the  fall 
before.  It  is  probable  that  Mr.  Beeman  would  revise  his  figures 
somewhat  at  the  present  time,  or  at  least  he  would  if  he  had  the 
same  kind  of  small  mouth  bass  we  have  at  the  Northville 
Station. 

The  following  are  the  breeding  ponds  in  use  this  spring, 
with  the  area  of  each  and  the  number  of  male  and  female  boss 
placed  therein : 
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Area  Acres.  Males*  Females.  Total. 

Pond   L 0.64  25              30                  55 

Pond  0 0.60  30            34                64 

Pond  P 0.70  35            40                75 

• 

Total 90  104  194 

On  account  of  the  backward  season,  the  drawing  down  of 

the  ponds  in  which  the  adult  bass  were  held  was  delayed  until 

later  than  desirable,  being  May  6,  7,  and  8.    It  is  thought  that 

/landling  the  fish  so  near  the  mating  period  had  the  effect  of 

discouraging  the  spawning  of  many.    Moving  the  parent  bass 

-£"xom  the  ponds  in  which  they  are  wintered,  and  transferring  to 

<::^her  breeding  or  nesting  ponds,  is  not  thought  desirable.    Just 

revious  to  the  spawning  season  each  pond  was  provided  with 

many  Lydell  nests  as  the  area  would  permit.    The  arrange- 

"^nent  of  the  nests  being  very  similar  in  all,  only  one  pond  will 

noted. 

Pond  P,  which  was  considered  one  of  the  most  desirable  as 
o  available  spawning  area,  was  arranged  with  twenty-four  arti- 
icial  nests,  as  shown  in  the  accompanying  diagram,  and  repre- 
ented  by  "X,"  while  **0"  designates  the  natural  nests.     The 
atter  in  the  center  of  the  pond  were  in  from  four  to  six  feet 
f  water,  considerably  deejjer  than  the  artificial,  and  further- 
ore,  the  natural  nest  in  the  center  of  the  group  produced  the 
rgest  number  of  fr\%  yet  was  in  the  maximum  depth  of  water 
isabove  mentioned.    Of  the  twenty-four  artificial  nests  placed  in 
"this  pond  nineteen  were  cleaned  by  the  bass  and  spawned  on, 
-and  fifteen  of  this  latter  number  hatched  fry,  fourteen  of  which 
produced  fry  ready  for  shipment. 

It  will  be  noted  by  the  diagram  that  there  were  eight  nat- 
ural nests  prepared,  seven  of  which  were  spawned  on  and  pro- 
duced frv.  Of  the  seven,  two  died  before  the  frv  were  more 
than  twenty-four  hours  old,  making  five  the  final  result.  Thus 
it  will  be  noted  that  of  the  total  number  of  nests  in  the  pond  on 
which  eggs  were  deposited,  namely  twenty-six,  nineteen  fur- 
nished fry  for  distribution  or  holding  for  further  development. 
These  were  estimated  at  85,000  in  number.  There  were  taken 
out  of  this  pond  35,000  as  fry  and  distributed  to  applicants. 
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20,000  were  placed  in  Pond  M  for  rearing,  and  an  estimated 
number  of  30.000  left  in  the  pond.  Since  then  it  has  been 
drawn  down,  and  10,500  fingerlings,  actual  count,  taken  out. 
These  fish  were  from  one  to  two  and  one-half  inches  long,  sam- 
ples of  which  are  before  you. 

The  following  extracts  are  made  from  the  daily  record  of 
observations  more  particularly  affecting  the  pond  we  are  en- 
deavoring to  follow : 

May  5,  1905. 
Twenty-four  artificial  nests  placed  in  Pond  P. 

May  6,  1905. 
Forty  females  and  thirty-five  males  put  in  pond. 

May  10.  1905. 
Today's  examination  showed  ten  artificial  nests  cleaned  up 
nearly  ready  for  eggs ;  temperature  of  water  59°  F. 

May  II,  1905. 
Water  dropped  to  52°,  caused  by  cold  hard  rain.     Spring 
>vater  turned  on,  creek  water  being  very  roily. 

May  13,  1905. 
Creek  water  warmed  to  62°  ;  almost  clear.     Valves,  there- 
fore, changed,  and  it  was  again  turned  into  pond,  being  consid- 
erably warmer  than  the  spring  water.     Male  bass  cleaning  up 
rnore  nests. 

May  IS,  1905. 
Water  ver}^  clear;  temperature  64^^.     Examined  nests  and 
x'ound  that  nearly  all  had  eggs    on.     Several    natural    nests 
<^leaned  up. 

May  17,  1905. 
Examined  nests  in  Ponds  L,  O,  and  P,  and  as  a  result  forty- 
five  with  eggs  on  were  found.     Some  fungus  appears  on  older 
Tiests.    Temperature  of  water  63^. 

May  18,  1905. 
Temperature  dropped  to  59  -  ;  cold  rain ;  not  severe  enough 
to  roil  water  to  any  extent. 

May  21.  1905. 

A  few  fish  hatched ;  first  of  the  season.     Temperature  of 

water  62^. 
12 
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May  26,  1905. 
Eg2^s  all  hatched,  thus  making  the  spawning  and  hatching 
period  eleven  days,  in  a  mean  temperature  of  63®  Fahr. 

The  nests  were  neaHv  all  screened  on  the  sixth  dav  after 
hatching,  and  on  the  seventh  and  eighth  days  the  fry  had  risen 
to  the  surface,  and  the  distribution  was  commenced.  Tempera- 
ture of  the  water  at  this  time  was  69°.  Very  few  were  put  out 
as  fry,  and  this  in  not  to  exceed  a  period  of  fi\e  days,  for  there- 
after the  fry  requiring  food  it  is  necessary  to  discontinue  the 
distribution.  At  this  point  it  might  be  well  to  say  that  the  dis- 
tribution of  small  mouth  bass  as  fry  is  not  considered  advisable 
w  here  they  are  to  be  in  transit  to  exceed  ten  or  twelve  hours. 

The  young  bass  begin  to  change  in  color  from  the  black  to 
a  mottled  green  in  from  ten  to  twelve  days  after  rising,  in  a 
temperature  of  about  70^.  This  latter  was  registered  by  the 
thermometer  during  June  and  the  fore  part  of  July,  with  an 
occasional  dav  when  it  reached  80^. 

In  summing  up  the  observations  and  experiments  in  connec- 
tion with  Pond  P,  the  question  naturally  arises  as  to  why  cer- 
tain artificial  nests  were  left,  and  natural  nests,  in  deeper  water, 
cleaned  up  and  used  instead.  Also  why  did  the  eggs  die  on  four 
of  the  artificial  nests,  and  again  why  did  the  fish  die  on  two 
natural  nests  and  on  one  of  the  artificial.  In  my  judgment  all 
of  these  questions  are  to  be  answered  by  saying  the  fish  were 
handled  tcx)  near  the  time  of  spawning.  No  fault  whatever, 
could  be  found  with  the  fish  at  the  time  of  moving  from  the 
ponds  in  which  they  had  been  through  the  winter.  They  were 
in  excellent  condition.  In  fact,  comment  was  made  by  the  en- 
tire force  at  the  time  as  to  the  plumpness  of  the  fish,  both  male 
and  female. 

From  the  experience  the  past  two  seasons,  it  has  been  fairly 
well  demonstrated  that  from  twenty-five  to  thirty  artificial 
nests,  arranged  in  favorable  locations,  would  be  most  productive 
of  results  in  an  area  of  water  equal  to  Pond  P,  or  seven-tenths 
of  an  acre.  It  has  also  been  decided  that  the  previous  fall  the 
ponds  should  be  thoroughly  cleaned,  and  nothing  left  to  be  done: 
the  following  spring  except  to  place  the  nests.  At  the  time  ofi 
cleaning  in  the  fall,  the  ponds  should  be  drained  perfectly  dry  - 
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if   possible,  so  that  any  scattering  yearlings  that  may  have  es- 

ped  the  seine  the  previous  spring  may  be  removed.    This  is 

ential  if  success  is  to  be  had  with  the  succeeding  hatch,  for 

<n  a  few  well  advanced  yearling  fish  in  the  pond  would,  the 

lowing  season,  destroy  large  numbers  of  fry  and  fingerling 

li. 

With  reference  to  the  guarding  of  the  nest  by  the  male,  the 

nervations  at  Northville  could  hardly  substantiate  what  has 

n  said  of  this  feature  of  the  small  mouth  bass  work  by  others 

the  effect  that  the  male  guards  the  young  bass  until  they  are 

ut  one  inch  in  length.    The  writer's  experience  has  proved 

t  soon  after  they  begin  to  take  food,  from  eight  to  ten  days 

^<^,    the  young  bass  begin  to  distribute  themselves  around  the 

of  the  pond,  the  adult  male  fish  giving  them  practically  no 

ion.    They  are  fairly  well  scattered  about  vhe  edge  of  the 

if  it  is  not  too  large,  long  before  they  are  an  inch  in 

Furthermore,  I  see  no  reason  why  they  should  be 

rded,  and  kept  huddled  up,  as  they  are  in  quest  of  food,  and 

wnore  they  scatter,  the  more  and  better  feeding  grounds  are 

found.     It  is  also  certain  that  fry  transferred  from  the 

nests  to  a  rearing  pond,  away  from  the  care  of  the 

ts,  do  equally  as  well  as  those  left  in  the  pond  with  the 

nt  fish.    In  this  connection,  another  point  to  be  brought  out 

practically  none  of  the  young  bass  are  eaten  by  the  parent 

of  either  sex,  until  they  are  from  one  and  one-half  to  two 

one-half  inches  long. 

In  no  paper  or  publication  has  been  discovered  any  state- 

^rit  as  to  the  exact  period  of  incubation,  in  a  given  tempera- 

^'^^^^  of  water,  of  the  eggs  of  the  small  mouth  black  bass.    It 

^3^,  therefore,  be  of  interest  to  cite  a  specific  case  observed  at 


^^^      Northville  Station  the  season  just  passed,  that  gives  this 


with  considerable  more  exactness.     In  order  to  arrive  at 

2^*  ^^ething  like  a  definite  conclusion,  an  artificial  nest  selected  at 

)m  at  the  beginning  of  operations,  was  marked,  and  care- 

y  studied  thereafter.    On  May  i6th,  between  io:oo  a.  m. 

3  xx>  p.  M.,  eggs  were  spawned  on  this  particular  nest.    It 

examined  very  closely  from  day  to  day  until  May  2ist,  on 

^*^ch  day  at  ii  xx)  a.  m.  there  was  no  indication  of  the  fish 

LVing  the  shell,  but  at  3  :oo  p.  m.  all  were  hatched,  thus  deter- 
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mining  the  time  of  incubation  to  be  five  days  at  an  average  tem- 
perature of  63  3-5°,  Fahr. 

With  regard  to  the  volume  of  water  supplied  to  each  pond, 
it  may  be  anywhere  from  200  down  to  ten  gallons  per  minute, 
which  latter  is  ample  for  the  average  pond  to  offset  evaporation 
and  seepage.  In  fact,  it  is  much  better  to  have  a  light  flow, 
as  the  temperature  will  be  higher,  and  it  is  considered  that 
natural  food  will  increase  faster  in  the  warmer  water.  Also  at 
the  spawning  time  it  is  absolutely  necessary  that  as  small  a 
quantity  as  possible  be  used,  that  the  temperature  may  be  kept 
above  the  danger  point  on  cold  days  of  54°. 

From  conditions  recently  noted,  one  can  conservatively  say 
that  a  pond  of  seven-tenths  of  an  acre,  should,  with  the  proper 
proportion  devoted  to  spawning  area,  produce  from  75,000  to 
100,000  fry  on  the  average.  This  same  area,  with  one-third  to 
one-half  that  number  of  fry  retained  in  the  pond,  should  pro- 
duce from  10,000  to  15,000  fingerlings,  with  also  possibly  from 
1,000  to  3,000  to  turn  out  in  the  fall  at  the  final  cleanup. 

In  order  to  obtain  the  best  results  at  a  small  mouth  basa 
breeding  station,  the  ponds  should  not  be  too  large  or  too  deep, 
but  have  plenty  of  them.  It  is  preferable  that  they  be  from 
one-half  to  not  over  three-quarters  of  an  acre  in  area,  and  'a 
maxinumi  depth  of  six  feet  in  al)out  one-quarter  of  the  \x)n<\  is 
best.  It  is  thought  that  by  removing  one-half  of  the  fry  from 
a  spawning  i)ond  used  to  its  full  capacity,  practically  as  good 
results  will  Ix*  obtained  with  the  numlKr  of  fingerlings  turned 
out,  as  though  all  the  fry  had  been  left,  imless  at  some  time  in 
the  future,  greater  quantities  of  f(K)d  may  l)e  grown  in  a  limited 
area. 

Discrssiox. 

During  the  reading  of  his  paper  Mr.  Clark  said: 

I  call  these  nests  in  my  paper,  the  Lydell  nest,  because  he 
invented  them,  and  1  want  to  give  him  the  credit. 

We  have  otir  iK)n(l  so  arranged  tliat  whenever  there  is  a 
**n)il,"  which  of  course  is  considered  fatal  to  the  eggs  on  the 
nest,  we  can.  by  closing  one  valve  and  opening  another,  change 
from  creek  to  spring  water.  This  is  very  desirable  in  a  bass 
pond,  when  you  have  the  roil:  and  it  forms  the  basis  of  a  very 
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interesting  and  easy  experiment.  It  is  said  by  both  Mr.  Bower 
and  Mr.  Lydell,  to  be  a  very  good  feature  of  the  North ville 
plant. 

Mr.  North :  Is  your  object  in  using  the  creek  water  and 
spring  water  in  combination,  to  keep  the  water  warmer? 

Mr.  Clark:    There  is  no  combination. 

Q.  You  use  spring  w^ater  at  one  time  and  creek  water  at 
others  ? 

A.     Yes,  sir. 

Q.     What  is  the  object  of  that? 

A.  We  prefer  the  creek  water,  but  we  change  in  case  of 
roil  in  the  creek  water,  which  we  want  to  avoid.  Of  course, 
where  you  have  not  got  any  spring  water,  the  creek  water  can 
be  turned  oflF  and  no  water  run  in  the  pond  at  all,  so  long  as  you 
can  keep  the  water  high  enough. 

Mr.  North :    In  our  hatchery  at  London  we  use  spring  wa- 
ter entirely. 

Mr.  Clark:    That  is  not  so  good  for  the  young  fish,  because 
you  have  not  got  the  food  there. 

Mr.  Whish :    What  water  plants  do  you  have  in  your  pond? 

A.  We  have  several,  but  I  Hke  the  chara  moss  the  best.  It 
produces  the  most  food.  Interest  might  be  aroused  in  describ- 
ing how  I  spent  an  hour  one  Sunday  morning  lying  down  to 
Nvatch  the  young  bass  apparently  eating  the  vegetation.  Of 
course  thev  were  not,  but  instead  were  after  the  little  insects  on 
the  vegetation.  In  no  place  did  I  see  them  attack  any  plants 
whatever  except  the  chara  moss.  I  watched  particularly  to  see 
if  they  would  not  take  hold  of  any  other  vegetation,  but  they 
kept  going  around  naturally  and  I  did  not  see  them  touch  any- 
thing else. 

Dr.  Evermann :  You  said  it  was  observed  that  the  parent 
fish  did  not  feed  practically  at  all  upon  the  young  until  they 
were  an  inch  and  a  half  or  two  inches  and  a  half  long? 

A.     That  is  my  judgment. 


I . 


I 


Thirlij-fourlh  Auxwil  Mr.-li„<j. 

It  was  your  nbscrvatinti  as  to  feeding  on  the  young 
after  mat  a^e? 

A.     None  at  al!. 

Q.  Have  you  observed  the  yoiing  fish  feeding  on  each  other 
at  all? 

A.     I  never  saw  them  do  it,  but  I  have  no  doubt  of  it. 

(  Mr.  Qark  produced  bottles  containing  specimens  of  stnall- 
mouthed  bass.) 

Mr.  Clark:  You  will  notice  in  the  largest  specimen  bottle 
where  the  fish  arc  fifty-four  days  old,  they  measure  three  ami 
one-quarter  inches  in  length :  and  here  are  others  of  the  same 
age  which  do  not  exceed  one  inch  in  length.  These  latter  are 
starved  fish  and  all  were  taken  from  the  same  pond, 

Mr,  Lydell :    Did  \'ou  not  have  a  later  spawning  with  th»t 

sized  fish? 

Mr.  Clark:    Possibly,  but  they  were  all  put  in  that  pond  i!»e= 
very  same  day  from  tbc  \ery  same  nesl. 

Dr.  Evermann :    Fed  in  the  same  way? 

\.    Yes,  natural  food. 

Q.     Are  the  sizes  typical  sizes? 

A.     Yes. 

Mr.  Lydeli :     I  understood  those  were  left  in  the  ponds  wi^^^ 
the  old  fish  ? 

A.     Xo,  they  were  not. 

Ill  this  connection  i  wish  to  state  that  I  thought  I  had  solv^^  "^ 
the  problem  why  these  fish  were  starved.     Possibly  I  have,  b*-^* 
it  is  not    as  clear  as  I  thought  it  was.  last  Friday  night  when     ---* 
told  Mr.  Ward  Hower  in  regard  to  it.  and  that  I  wanted  th«^^^ 
men  to  he  sure  to  catch  some  of  the  fish  for  me  on  Saturday, 
some  of  the  starved  fish  and  some  of  the  lar^e  fish  that  had  es- 
ca])ed  from  I'ond  X  into  that  pond.    .Ml  the  fish  in  that  pond 
seemed  to  be  large.     He  said,  all  right,  and  they  were  there  the 
next  morning,  and  after  dinner  they  went  to  work.     The  fish 
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culturist  asked  me  to  go  with  him,  and  I  did  so.  I  wanted  the 
larg"  lish  out  of  that  pom',  vherc  there  are  any  nuantuies  of 
vegetation,  and  this  chara  moss  more  than  any  other  pond,  and 
I  thought  that  was  why  they  were  so  large.  We  caught  those 
and  got  as  many  specimens  as  I  wanted,  and  then  I  told  them  to 
go  across  to  the  stunted  pond  and  they  did  so,  and  they  made 
two  or  three  little  hauls ;  and,  by  the  way,  we  have  a  large 
quantity  of  shiners  in  that  pond.  That  I  thought  was  why  these 
fish  were  starved,  because  their  food  had  been  destroyed  bv 
these  shiners. 

Mr.  Lydell :    Are  all  of  your  fish  in  that  particular  pond  of 
that  size? 

Mr.  Qark :    Just  a  minute.    No.    They  went  across  to  the 

pond  and  got  two  or  three  specimens ;  they  moved  up  the  shore 

and  the  first  thing  they  knew  they  got  hold  of  a  big  one,  which 

was  quite  strange.     We  got  a  few  more  specimens  and  they 

then  went  around  and  obtained  quite  a  number  of  the  large  fish. 

That,  of  course,  upset  my  theory  of  the  large  fish  in  Pond  Q, 

l>ecause  here  were  some  in  this  other  pond  also  of  large  size. 

X-^ut  I  reasoned  the  problem  out  in  this  way,  that  the  most  of  the 

sh  in  the  pond  were  starved  at  an  early  period ;  the  food  that 

ev  should  have  had  was  eaten  bv  the  minnows,  of  which  there 

as  an  enormous  number.    A  number  of  them,  however,  suc- 

r^ded  in  getting  a  start  sufficient  to  permit  of  their  feeding  on 

^e  starved  bass  and  very  little  minnows. 

^Ir.  Lvdell :  I^st  vear  we  held  some  fish  in  our  screens 
long  before  planting,  and  they  never  recovered.  They  were 
**^^  Mr.  Clark's  fish,  thev  were  starved.  I  did  not  know  but 
I^^^'^liaps  you  had  held  your  fish  in  your  screen  too  long  before 
^'"^.nsf erring  them  to  the  rearing  pond. 

Mr.  Clark :    Here  are  some  from  other  ]X)nds  transferred  at 
^^    same  time  (showing  specimens),  and  they  are  of  good  size, 
■^^re  was  nothing  of  that  kind.    These  fish  were  moved  from 
^^  screens  at  the  proper  time. 

Mr.  Lydell :    In  shipping  this  year  from  Mill  Creek  our  fish 
^^^c-ied  a  great  deal  in  size,  but  not  as  much  as  that. 


184 


TUHy-fouHh  Axinml  :l/i 


Dr.  Evennann :    Was  any  d 
contents  of  the  big  fish  ? 

Mr.  Clark :  That  is  being;  done  now,  to  sec  whether  they 
have  young  bass  in  them.  For  fear  you  might  think  that  some 
of  these  larger  fish  were  small  yearlings,  I  have  brought  along 
another  specimen  which  is  a  small  yearling,  to  show  the  dif- 
ference. 

(Specimen  exhibited.) 

Mr,  Lydeil :  There  is  one  jjan  of  your  paper  where  ynvi 
speak  of  your  fish  spawning  in  deep  water,  that  is  very  interest- 
ing, I  had  some  fish  spawn  in  four  feet  of  water,  and  the  old 
bass  stayed  there  and  took  care  uf  those  fry.  They  were  scat- 
tered along  the  shore,  a  distance  of  probabI_\  thirty  or  forty 
feet,  and  the  old  bass  patrolkd  his  beat  with  great  re*nlariiy. 
Although  at  Mill  Creek  we  took  a  screen  and  put  it  over  tnir 
nests,  over  half  of  those  were  still  watched  b\-  the  nid  fish  swim- 
ming around  outside  of  the  sctfin. 

Mr.  Clark  :  Don't  misund\.T stand  wliai  1  say  lierf.  1  iki  not—; 
mean  that  the  male  bass  does  not  guard  them,  for  he  certainly — " 
does,  but  not  until  they  are  an  inch  long, 

Mr.  Lydeil:    I  never  saw  him  do  that  except  where  I  made= 
my  earlier  observations,  there  I  have  seen  them  guarding  young 
bass  when  the\  were  an  inch  and  a  quarter  long.    They  would 
be  scattered  a  long  <listance  up  the  shore,  but  you  could  see  tl 
old  bass  would  swim  the  length  of  the  school  and  back  ai 
forth:  so  it  was  very  positive  that  he  was  guarding  that  lot  o^V 
fish.     But  1  have  not  seen  that  in  our  ponds.     In  the  absence  o^0 
enemies  probably  he  thinks  it  is  not  necessary. 

Dr.  Greene:  Mr.  \orth  ami  I  have  been  talking  about  thi^^ 
matter  to-day.  The  superintendent  of  our  farm  at  London  ha^ 
been  using  the  apparatus  devised  by  Mr.  Lydeil.  They  used  ic 
two  seasons  and  used  it  this  year:  and  in  conjunction  with  thaC 
he  has  gotten  up  a  device  of  his  own.  He  goes  along  the  bank, 
puts  down  gravel  for  a  bed.  then  he  also  drives  a  stick  down 
there  in  which  he  puts  in  partitions  with  slots,  that  he  can  slide 
partitions  in:  and  if  the  Iwss  use  that  bed  and  the  eggs  are  laid 
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there ;  he  then  stalls  that  off ;  and  we  are  tryinji^  thai  this  year  in 
connection  with  Mr.  Lydell's  apparatus.  Mr.  North  and  I  have 
decided  to  have  our  superintendent  keep  a  careful  record  of  his 
work  this  vear;  and  next  vear  we  want  him  to  address  the 
Society  as  to  the  comparative  value  of  these  two  methods.  We 
have  at  London,  I  think,  the  best  sprinj2;s  and  best  ponds  that  I 
have  seen  or  heard  of  anywhere.  We  have,  within  a  distance  of 
a  quarter  of  a  mile,  a  thirty-foot  fall.  That  is  one  thing  that  is 
verv  desirable.  Our  waters,  unfortunately  for  bass  culture,  is 
very  cold  spring  water.  The  ix)nds  are  in  tiers,  starting  from 
the  west,  and  placed  crosswise,  parallel  with  the  stream  that 
formerly  carried  this  water ;  and  we  cannot  use  the  first  pond  or 
two  on  account  of  the  cold  water.  We  have  no  streams  in  the 
state  where  trout  can  be  planted  to  advantage;  but  our  third, 
fourth,  fifth,  sixth,  seventh  and  eighth  ponds,  on  down,  where 
the  water  is  warm,  are  very  desirable  for  bass. 

I  have  not  had  much  experience,  but  have  heard  the  super- 
intendent talk  about  the  question  of  the  male  guarding  the 
spawn.  He  insists  that  they  do  that.  He  does  not  believe  in 
cleaning  his  ponds  too  closely  at  the  ftiX^ii,  but  leaves  all  the 
vegetation  and  moss,  because  he  regards  them  of  advantage  for 
the  safety  of  the  young  fish.  As  scx)n  as  thev  take  care  of  them- 
selves  they  get  into  this  moss  and  are  free  from  their  enennes, 
and  protected  there. 

Mr.  Clark:  That  examination  of  the  specimens  has  just 
been  completed.  Xo  bass  or  other  fish  were  found  in  them. 
The  specimens  were  taken  out  in  the  pond  and  immediately 
placed  in  formaline  without  being  held  any  length  of  time.  I 
still  think,  however,  that  the  theory  I  expressed  to  the  effect  that 
they  may  have  been  feeding  on  the  starved  bass,  or  very  small 
shiners,  may  be  correct. 

Mr.  Meehan :  In  re^rard  to  the  cannibalistic  tendencies  of 
young  small  mouth  bass,  I  would  say  that  last  year,  about  the 
first  of  July,  we  placed  20,000  small  mouth  bass,  probably  an 
inch  long,  in  a  small  pond.  They  were  fed  with  ground  fish, 
six  times  a  day,  and  on  the  average  it  is  estimated  that  they  ate 
about  three  times  their  own  weight  of  that  food.    ( )n  the  first 


of  Octuher  we  (imk  the  fish  out  and  counted  the 

TC    ll,200. 

Mr.  Clark :  In  this  connection  I  would  like  to  state  more 
fully  and  forcibly  my  idea  on  the  rearing,  or  partial  rearing  of 
thf  bass,  I  think  that  a  pond  somewhere  from  three-quarters 
of  an  acre,  to  an  acre  in  size,  is  better  perhaps  than  a  larger 
one.  and  can  be  handled  easier:  if  you  are  going  into  bass  oper- 
ations on  a  large  scale  you  should  have  a  great  many  of  these 
tniall  ponds.  The  work  of  caring  for  them  does  not  amount  to 
an\-thing.  You  have  no  food  to  prepare :  no  time  is  required  in 
feeding:  and  one  man  will  take  care  of  200  ponds  jiisl  about  as 
easily  as  five  or  ten.  AH  he  has  to  do  is  to  screen  them,  and 
the  feeding  operation  is  going  on  all  the  time.  Of  course,  with 
your  artificial  food  you  may  be  able  to  get  out  a  better  per- 
centage, bill  we  are  looking  for  quantity  as  well  as  quality.  I 
have  been  feeding  fish  for  many  years,  but  I  am  not  prepared  to 
say  that  the  artificial  food  fish  is  as  good  as  a  natural  food  fish. 
Get  back  to  nature,  that  is  my  plan :  let  them  feed  themselves 
and  all  the  lime.  At  Northville,  instead  of  having  the  six  ponds 
we  have,  there  should  be  sixty,  if  we  are  going  to  do  a  great 
work. 

Mr.  Lydeli :  I  had  arranged  this  spring  to  carry  on  experi- 
ments in  regard  to  feeding  young  bass,  but  unfortunately  Just 
as  I  had  my  ponds  stocked  and  the  fry  ready  to  be  introduced 
into  these  small  ponds,  we  had  a  flood  there  that  put  us  out  of 
business,  practically,  as  far  as  the  small  mouth  bass  were  con- 
cerned. We  only  used  two  jxinds  there  for  breeding  them  this 
year,  and  from  those  two  1  had  58,000  that  I  had  lo  ship  as  frj-, 
because  I  did  not  have  rearing  pond  nxjm  for  them,  although 
we  used  all  our  ponds  for  that  purpose  except  one  for  large 
mouth  bass. 

In  one  of  our  ponds  the  chara  weed  was  driven  out  by  some 
other  notorious  brute  of  a  weed  that  I  do  not  know  the  name  of, 
and  there  was  no  food  there  for  the  young  bass.  They  did  not 
seem  to  collect  on  the  sulKtitiitc  weed  as  it  did  on  the  chara.  I 
went  around  the  shores  of  this  pond  and  cleaned  down  probably 
five  or  six  inches  of  dirt  ami  spread  white  sand  on  that,  and  in 
a  few  weeks  the  chara  came  up  through  the  sand  and  the  Other 
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weed  disappeared.  The  nests  that  Mr.  Clark  spoke  of  in  the 
beginning  of  his  paper  I  lay  no  claim  to  whatever.  In  my  article 
read  at  Put-in-Bay,  you  will  find  that  I  say  something  about  the 
nests  being  used  by  Mr.  Stranahan,  and  I  give  him  credit  for 
getting  up  that  nest  at  that  time.  Although  the  idea  was  orig- 
inal with  me,  I  found  afterwards  that  he  had  used  the  nest  long 
before  I  conceived  the  idea.  So  that  I  lay  no  claim  to  its  in- 
vention. 

I  have  some  specimens  of  fish  here  to  which  I  would  like  to 
call  Mr.  Clark's  attention  and  ask  him  to  compare  them  in  age 
and  size  with  his  specimens,  to  classify  them,  and  to  state  how 
many  he  would  ship  per  can.  They  are  mostly  large  mouth 
bass. 

Mr.  Qark :  I  do  not  think  that  the  question  of  the  numbers 
in  the  can  has  been  brought  up  here. 

Mr.  Lydell :  No,  it  has  not,  and  this  committee  that  we  had 
sippointed  a  few  years  ago  has  not  decided  yet  what  we  shall 
call  these  fish. 

Mr.  Clark:  The  committee  themselves  do  not  seem  to  be 
<iecided. 

Mr.  Lydell :  I  am  still  shipping  mine  as  fry,  as  baby-finger- 
lings  and  fingerlings,  advanced  fry,  and  yearlings,  and  two- 
year-olds,  and  several  other  sizea. 

Mr.  Atkins:  I  am  still  taking  the  pains  to  say  just  how 
many  days  old  our  fry  are  from  tlie  egg.  I  put  that  down  in 
my  report.  I  have  not  learned  yet  what  the  name  fingerling 
means,  so  I  never  dared  to  use  it. 

Mr.  Lydell :  I  find  you  cannot  go  according  to  ages  for  the 
the  reason  that  we  have,  for  instance,  fish  two  months  old  vary- 
ing in  length  from  half  an  inch  to  two  inches. 

Mr.  Seymour  Bower :  In  regard  to  the  standard  of  size.  I 
could  not  agree  with  Mr.  Clark's  su^i^gestion,  calling  them  Xo. 
I,  up  to  thirty  days,  etc..  but  I  like  the  idea  of  classifying  them 
by  number.  But  I  would  rate  them  according  to  length,  i  inch, 
Xo.  1 :  2  inch,  No.  2;  3  inch.  No.  3,  etc. 
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Mr.  Clark:    Whai  would  vou  call  an  inch  anil  a  half. 


Mr.  Bower;  I  would  call  them  Xo.  i.  Above  an  inch  and 
a  half  or  perhaps  two  inches  I  would  call  No.  2.  You  will  come 
a  good  deal  closer  to  understand  what  is  meant  if  \'ou  classify 
them  according  to  length  rather  than  according  to  age.  .-Vs  yoii 
have  shown,  starved  fish  may  be  only  one-tenth  the  size  of 
others  of  exactly  the  same  age;  but  in  classif>'ing  them  by 
length  you  cannot  be  more  Ihan  half  an  inch  out  of  the  way, 
cither  way.  That  is  my  idea  of  the  proper  method  to  grade 
the  fish,  so  we  may  know  very  closely  what  is  meant  every  time, 
whereas  )-ou  cannot  if  you  grade  them  according  to  age. 

Mr.  Clark;    .As  to  the  shipments  per  can,  about  which  Mr, 
Lydell  asked,  he  ships  large  mouth  bass  an  inch  long  twenty 
days  old.  a  thousand  per  can.    This  is  about  the  same  number    i 
we  ship  of  the  small  mouth,  e.vcept  in  cases  of  abnormal  growth. 

President;     I  think  Mr.  Titcomb  made  the  susgcstion  thai    i 
they  did  not  care  much  at  the  Fish  Bureau  what  designation,.  I 
was  given  fish;  they  sent  out  what  they  had.     Will  you  please 
state-  your  mode  of  classification  at  the  bureau  ? 

Mr.  Titcomb:  .At  the  present  time  we  have  a  plan  of  dis- 
tribinion  showing  fry,  fingerlings  and  yearlings.  Of  course  that 
is  very  broad,  I-'ry  are  the  young  fish  until  they  have  been  fed 
for  a  time  and  are  perhaps  an  inch  or  an  inch  and  a  half  long. 
Then  they  begin  to  be  fingerlings.  and  continue  to  be  finger- 
lings  until  they  are  perhaps  three  inches  long,  which  depends 
on  the  kind  of  fish ;  and  then  in  the  fall  of  the  year,  as  they  get 
larger,  they  are  called  yearfings.  .Mr.  Bower  suggests  number- 
ing, as  I  suggested,  only  he  has  reference  to  the  length  of  the 
fish,  while  I  have  reference  to  the  age  of  the  fish,  and  he  ha., 
reference  to  one  species  of  fish,  while  we  want  the  committee 
to  select  it  for  all  species.  If  we  could,  in  our  fish  cultural  par- 
lance, not  only  designate  them  as  Xo.  i  for  one  month  old.  but 
in  connection  with  that  give  the  size  or  weight  per  thousanc. 
we  would  know  what  we  are  talking  about.  Riu  for  general 
tabular  distributi<m.  it  seens  to  me  that  the  numbering  accord- 
ing to  age  would  be  suitable.  In  all  this  work  I  think  we  want 
to  get  into  our  tables  and  into  our  papers,  not  only  a  description 
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of  the  fish  at  a  certain  season  of  the  year,  or  of  a  certain  age, 
but  the  weight  or  some  designation  equivalent  to  that.  Local 
conditions  varv  so  at  the  different  hatcheries  of  the  country  that 
fish  of  the  same  age  may  be  an  inch  long  in  Maine,  and  three 
inches  in  Texas,  respectively.  Whatever  kind  of  fish  we  are 
talking  about,  and  when  we  are  discussing  questions  of  food  and 
growth,  I  think  we  want  to  give  all  possible  data,  but  in  givinf^ 
the  tables  to  the  public,  it  seems  to  me  the  general  pran  we  have 
adopted  in  the  bureau  now,  is  as  good  as  any,  to  call  them  fry, 
fingerlings,  and  yearlings.  As  far  as  the  public  are  concerned 
they  are  satisfied. 

Secretary:  Do  you  mean  to  say  that  a  bass  the  same  age 
would  be  three  inches  long  in  Texas,  and  one  inch  in  the 
north? 

Mr.  Titcomb:     Yes,  just  about — not    always,    of    course. 
'There  is  a  great  variation  of  growth  there,  just  as  there  is  with 
here,  only  it  is  much  more  marked. 


Mr.  North :    Would  it  not  be  advisable  to  get  up  a  combina- 
tion name  to  indicate  both  age  and  length :  for  instance,  Xo.  i  A 
thirty  days  old.     No.  i  B  sixty  days  old.  and  have  the  figure 
cl^'si^^ate  the  length,  and  the  letter  the  age.     For  instance,  a 
5s fi    an  inch  long  and  sixty  days  old  may  be  No.  i  B. 


DISCUSSION  ON  MR.  TITCOMffS  REPORT  ON 
POND  CULTURE. 

Mr.  Oark :  I  have  not  anything  in  particular  to  saj-  regard- 
ing Mr.  Titcomb's  paper  on  "Pond  Culture,"  but  I  do  think, 
now  that  we  are  working  into  the  bass  culture  problem,  that 
there  ought  to  be  more  papers  along  similar  lines ;  more  espe- 
cially in  reference  to  the  vegetation  and  on  ihe  (jiiestion  of 
growing  natural  food.  I  hope  something  will  be  brought  out 
more  particularly  next  year,  perhaps  not  as  much  on  how  long 
a  bass  will  grow,  etc. ;  but  we  do  want  to  know  how,  when,  and 
what  to  put  in  our  ponds  to  grow  the  proper  vcjfetation  and 
make  the  proper  quantity  of  necessary  natural  food. 

Dr.  Evermann :    I  am  rather  inclined  to  believe  that  some  < 
of  the  difficulty  is  due  to  confusion  of  species.    I  have  observe'l 
in  aquariums,  for  instance,  that  Myriophyllum.  Ccrratophyllum,  , 
and  a  species  of  Bidens  are  often  mistaken  one  for  another. 

The  horsetail  Ceralophyllum  is  objectionable  because  it  is  a 
floating  plant  and  is  not  so  desirable  as  the  Myriophyllum,  or 
the  Bidctis  beckii.  There  are  many  species  of  the  so-called 
water  weed,  and  they  dirfer  a  great  deal  in  their  values  as 
fontting  a  nidus  for  the  growth  of  aquatic  food,  the  different 
species  of  Crustacea  and  various  species  of  protozoa. 

1  would  like  to  know  upon  just  what  is  based  the  statement 
that  the  different  species  of  chara  are  particularly  valuable.  At 
first  bhish  it  would  seem  that  chara  might  not  be  so  valuable 
a  plant  as  a  food  producer  as  some  of  these  other  plants.  It  is 
coriaceous,  lime-coated  and  hard ;  and  is  not  a  plant  that  would 
furnish  food  on  which  the  young  fish  might  feed  in  so  large  a 
degree  as  other  plants. 

Some  little  time  ago  some  investigations  were  made  by  the 
Bureau  of  Fisheries  at  a  certain  lake  in  northern  Indiana  (Lake 
Maxinkuckec),  and  certain  relations  were  discovered  or  thot^ht 
to  be  discovered  between  the  presence  of  young  bass,  large 
mouth  and  small  mouth,  and  certain  species  of  aquatic  plants. 
The  lake  was  two  and  three-quarters  or  three  miles  long  and 
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one  and  a  half  or  one  and  three-quarters  wide,  and  quite  regular 
in  outline ;  and  seining  was  carried  on  around  that  lake  periodi- 
callv  for  four  months  in  the  shallow  water  of  the  entire  shore. 
It  was  seined  with  a  fine-mesh  Baird  collecting  seine  during  the 
first  week  of  each  month  for  four  months,  and  the  character  of 
the  vegetation  over  which  the  seine  was  hauled  each  time,  was 
noted.  The  depth  of  the  water,  the  temperature  of  the  water, 
and  different  species  of  fishes,  crawfishes  and  other  animals  that 
were  caught,  were  examined ;  and  the  number  of  individuals  of 
each  kind,  and  the  approximate  sizes  of  the  individuals  of  each 
kind,  were  determined ;  and  particular  attention  was  paid  to  the 
young  of  the  large  mouth  and  the  small  mouth,  the  rock  bass, 
and  the  bluegill,  for  four  species  of  food  fishes  found  in  that 
lake;  and  mv  recollection  is  that  where  the  chara  covered 
reaches  of  the  shore,  our  eflForts  did  not  result  in  capture  of  as 
many  small  mouth  bass  as  did  those  portions  of  the  shore  where 
we  found  Potamogeton,  and  certain  other  species  of  plants. 
Indeed,  the  Chara-covered  part  was  regarded  by  those  who 
carried  on  the  work,  as  the  barren  portion  of  the  lake.  We 
would  find  there  certain  species  of  darters  in  considerable  num- 
bers, but  neither  the  large  mouth  nor  small  mouth  bass  was 
found  there  in  considerable  numbers. 

Now  as  to  what  species  of  plants  are  oxygenating  and  what 
are  food-producing,  I  doubt  if  you  could  make  any  classifica- 
tion that  would  be  of  verv  much  value  on  that  basis.  All 
aquatic  chlorophyll-bearing  plants  are  the  same,  except  in  de- 
gree, and  as  to  what  the  plant  will  do  in  those  regards  depends 
on  the  time  of  the  day  and  many  other  factors. 

Mr.  Titcomb:  There  was  no  confusion  as  to  the  diflFerent 
plants,  so  far  as  we  went  through  them.  They  were  all  identi- 
fied by  the  chief  of  the  Bureau  of  Plant  Industry,  Mr.  Covil  and 
his  assistants,  before  we  made  up  our  minds  as  to  what  we  liked 
and  what  we  did  not,  what  had  good  features  and  what  bad. 

I  will  give  you  a  list  of  what  we  considered  the  best  at  the 
fish  ponds  in  Washington : 

1.  Ceratophyllum  demersum. 

2.  Cambomba  Caroliniana. 

3.  Vallisneria  spiralis. 
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4,  Pototnogeton  crUpus. 

5,  Potomogeton  foliosus. 

6,  Philotria  canadensis. 

But  some  of  the  sub-specie.';  arc  ninrc  valuable  than  others, 
and  in  talking  the  matter  over  with  tliu  plant  physiologist  it  was 
agreed  that  it  was  not  at  all  imjKJSsible  to  ascertain  the  compara- 
tive oxygenetic  powers  of  the  various  atjuatic  plants.  Perhaps 
it  would  be  necessary  to  take  a  young  man  out  of  college  as  a 
scientific  assistant  or  something  of  that  sort,  and  let  him  work 
at  it  a  year  or  possibly  two,  but  it  would  be  a  valuable  contri- 
bution to  literature  and  to  all  those  interesteil  in  these  questions. 
We  are  going  it  blind.  We  have  a  lot  of  objectionable  plants  in 
our  ponds.  They  are  just  as  objectionable  as  the  pig  weed  in 
our  gardens.  We  want  to  know  what  they  are :  we  do  not  want 
to  introduce  them  where  we  start  anew,  or  introduce  them  in 
the  ponds  of  the  anglers  where  tlicy  want  food  plants.  All  tho*c 
questions  are  constantly  coming  up  in  the  Bureau  of  Fisheries; 
and  I  might  say  that  there  are  gentlemen  here  injw  who  would 
like  to  know  what  to  put  in  ponds  full  of  stunted,  starved  liass. 

Dr.  Evermann  ;    You  have  no  species  of  chara  in  that  list : 

A.     No. 

Mr.  Clark  :  I  want  to  put  in  an  emphatic  protest  agaitist 
the  criticism  of  the  chara  plant,  for  if  ii  does  not  furnish  food 
I  do  not  know  what  our  bass  are  feeding  upon.  We  get  excel- 
lent results  where  there  is  not  a  particle  of  vegetation  in  the 
pond  excepting  chara. 

Mr.  Mcehan:  This  chara  plant  grows  in  bunches,  does  it 
not? 

Mr.  Clark:  It  forms  one  solid  mass.  We  had  some  that 
was  taken  out  this  spring,  and  find  that  it  decomposes  to  lime; 
that  is,  it  is  a  lime  plant.  .\nil  the  fresh  water  shrimp  that  the 
doctor  discovered  came  off  that  chara  plant.  The  smaller  bass 
keep  nipping,  nipping  on  chara  plant,  and  in  this  (wnd  that  I 
have  mentioned  there  was  other  vegetation,  yet  they  touched 
nothing  else. 

Mr.  Lyddl :    I  want  to  endorse  Mr.  Clark's  remarks  regard- 
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ing  chara.  I  was  out  for  the  Fish  Commission  a  couple  of  years 
and  we  got  a  great  abundance  of  this  plant,  chara.  And  if 
that  plant  does  not  produce  food  I  don't  know  what  does.  In 
one  of  our  ponds  this  year  where  there  was  nothing  but  chara, 
you  could  see  great  clouds  of  food  over  this  plant.  You  could 
take  a  pan  and  dip  it  up  and  could  not  see  the  bottom  of  the 
pan.  What  this  food  was  I  don't  know.  It  is  a  new  food  that 
came  there  last  year.  I  sent  some  to  Ann  Arbor  to  be  identified, 
fcut  never  received  a  report. 

Dr.  Evermann :    Have  you  made  any  comparison  as  to  the 
A^alue  of  different  plants  ? 

Mr.  Lydell :  Yes,  sir.  I  found  that  Potomogeton  drove 
<rhara  out,  and  I  could  not  raise  loo  fish  where  before  the  chara 
"%^ent  I  could  raise  1,000.  I  would  like  to  find  out  what  this 
food  is.  It  comes  when  the  young  fish  are  coming  off  the 
.  When  you  look  down  on  it  you  see  a  little  three  cornered 
lack  speck.  Along  the  shores  of  the  pond  were  thousands  of 
ittle  black  shells  about  one-eighth  of  an  inch  in  diameter,  from 
hich  apparently  these  animals  were  hatched. 

Mr.  Seymour  Bower:     Two  years  ago  this  summer  our 

ard  of  Fish  Commissioners  engaged  the  services  of  Professor 

eighard,  the  well-known  zoologist.    He  was  employed  at  the 

ill  Creek  Station  for  three  months  to  solve  some  problems  in 

^>nnection  with  bass  culture.    I  have  copies  of  his  report  with 

e  and  will  be  glad  to  give  one  to  any  who  may  desire  it.    My 

collection  is,  his  conclusion  was  that  the  chara  was  the  best 

producer  of  anything  in  the  ponds. 

Mr.  Lydell :    Professor  Reighard  said  he  never  saw  a  pond 
teeming  with  bug-life  as  ours  with  the  chara  in  it. 

Mr.  Clark:  Is  it  not  probable  that  the  vegetation  which 
"oduces  the  animal  food  for  our  ponds  at  Northville,  if  trans- 
rred  to  other  waters,  say  in  Washington,  Georgia,  etc.,  might 

do? 

Dr.  Evermann :    I  think  so,  decidedly. 

Mr.  Clark:    The  water  and  other  conditions  may  produce 
^^is  food  at  Northville,  whereas  the  chara  might  be  barren  at 
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(Ulier  pill     s.     W'c  liave  girt  the  plant  that  produces  the  foodlJ 
we  K'''"^'  i"e  l»ass  with  this  vegetation,  and  until  sijinething  is 
furnished  which  isjtiettcr,  ii  seems  as  thimf^h  ii  is  the  plant  we 

Mr,  Lvdell :  [f  there  is  any  aquatic  plant  which  we  can 
substitute  for  the  cliara.  and  which  has  suiwrior  foo<!  produdiig 
qualities,  we  want  it,  but  we  would  like  to  grow  5  or  6  or  pos- 
sibly 100  fish  tt)  every  foot  of  water.  So  if  yon  have  any  old 
weed  that  will  produce  the  food,  produce  the  weed,  (Laugh- 
ter.) If  we  have  been  working  in  the  dark  and  produced  thou- 
sands where  we  couki  produce  millions  of  fish,  we  shnnid  like  to 
be  convinced  of  our  mistake. 

Dr.  Everniann :  The  characters  of  the  difTcreni  species  ot 
chara  depend  on  the  grotuid.  I  have  seen  some  places  where 
there  is  very  little  lime  in  the  soil  or  water,  where  none  of  the' 
species  of  chara  would  do  well,  hi  this  lake  that  T  have  in  mind 
there  is  a  wide  belt  of  marl  beginning  out  at  a  depth  of  jierhaps 
2>S  or  3  feet  and  extending  on  into  the  water  8  or  10  feet  in 
depth.  Well,  on  the  outer  half  of  the  strip  of  marl,  and  further 
on  to  the  shore,  various  species  of  chara  grow  in  abundance, 
but  in  some  other  parts  of  the  lake  they  do  not.  When,  how- 
ever, we  came  to  the  end  of  one  of  these  chara  patches,  where 
there  is  a  certain  species  of  I 'otomogeton  with  the  broader 
leaves,  not  the  fine-leave<l  Pccliiialiis.  we  found  the  young  bass; 
but  we  did  not  find  them  under  the  fine-leaved  Pcctinalus  at  all. 


YELLOWSTONE  PARK  AS  A  NATIONAL  FISHING 

RESORT. 

( Illustrated  by  Lantern  Slides.) 

BY  A.   11.  DIXSMORE. 

-rXn  outline  of  the  lecture  is  as  follows : 

Jti  1872  Congress  passed  a  bill  setting  apart  a  great  volcanic 

P^^^tr^au  locked  away  in  the  heart  of  the  Rcxrky  Mountains,  and 

^^^■^^jDrising  an  area  of  more   than   3,500  square  miles,  as  a 

!>"«-»  l>lic  park  and  pleasure  ground  for  benefit  and  enjoyment  of 

th^     jz^eople."    Because  the  greater  part  of  its  surface  is  drained 

^y      "til-^e  Yellowstone  River,  this  reservation  has  been  called  The 

^  ^^l<z>wstone  National  Park. 

"Vf^ellowstone   Park  is  most  widely  known  as  a  region  of 

s^^^^'^'M^e  natural  phenomena  and  beautiful  mountain  and  canyon 

^^*^*  *^ry.     It  was  for  the  preservation  of  these  features  alone 

^"^^       Congress  was  induced  to  exempt  this  vast  region  from 

^^^^'^rnent.     But  public  measures,  good  or  bad,  seldom  fail  to 

in  their  ultimate  results  far  beyond  the  conception  of  the 

'^nblies  which  pass  them.     And  so  Yellowstone   Park  has 

xiie  famous  for  many  things  of  which  its  most  enthusiatic 

^   "^^^^cirate  never  dreamed.    Thus,  as  the  nucleus  of  a  great  tim- 

^"^serve,  its  magnificent  forests  protect  the  sources  of  three 

^     ^^^^  most  important  rivers  of  the  North  American  Continent, 

^"^-^    Missouri,  the  Columbia,  and  the  Colorado  of  the  west. 

^      *^    one  feature,  as  a  safeguard  from  flood  and  a  potent  factor 

*"   *^«>^  great  problem  of  irrigation,  is  alone  worth  to  the  Ameri- 

^^         P^eople  many  times  the  cost  of  its  maintenance. 

T^Fien,  as  a  great  natural  game  reserve  it  is  of  inestimable 

^^^*"'^V|  for  its  preservation  of  the  wild  life  of  the  west.    Here  all 

^-nimals  indigenous  to  the  Rocky  Mountain  region  find  an 

^^^"^•^^m  where,  unmolested  by  the  hand  of  man,  they  may  roam 

^^  ^"^ill.     And  though  elsewhere  many  species  have  already  be- 

^^^'^^    rare  or  ceased  entirely  to  exist,  in  the  Park  they  are  as 

3A>^T\clant  as  ever  and  so  tame  as  to  be  continually  under  the 

o*>^^rvation  of  the  tourist. 
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All  these  features  have  been  written  about  and  talked  abotit 
till  they  should  be  matters  of  general  knowledge.    Of  one  fea- 
ture,  however,  of  greatest  interest  to  us  as  fish-culturists  and. 
fishermen,  little  is  known,  for  little  notice  has  been  taken  of  th^ 
trout  which  now  abound  in  its  splendid  lakes  and  streams. 

But  there  is,  perhaps,  a  reason  for  this  ignorance  in  the  fa< 
that  only  a  few^  years  ago  all  its  waters,  except  those  of  the  YeX 
lowstone  basin,  were  entirely  destitute  of  fish  life  of  any  valu 
The  absence  of  trout  from  these  streams  and  lakes  has 
accounted  for  on  the  assumption  that  all  animal  life  was  d 
stroved  bv  the  flow  of    volcanic    matter    which    formed 
plateau,  while  fish  have  been  unable  to  ascend  the  streams  froi 
below  on  account  of  the  great  natural  obstructions  which  th 
contain.    But  if  these  theories  are  accepted  it  becomes  necessa 
to  explain  their  presence  in  the  Yellowstone,  whose  mighty  ca 
ract  exceeds  by  far  the  falls  of  any  other  stream. 

Scientists,  some  years  ago.  advanced  the  theory,  which  oth 
writers  have  followed,  that  black-spotted  trout,  with  which  t 
entire  Yellowstone  system  abounds,  came  here  from  the  Paci 
slope  through  Two  Ocean  Creek,  a  remarkable  stream  whic 
sul)-(livi(lini^.  sends  part  of  its  waters  to  the  Atlantic  and  part 
the  Pacitic.   Xo  account  sccni.s  to  he  taken  of  the  fact  establish 
by  tlie  i^coloo^ical  survey,  that  ^'cllowstonc  Lake  once  stood  i 
feet  above  its  ])resent  level  and  then  vented  its  waters  to  t 
Pacific  throu'^li  Outlet  Creek  and  Hart  River.     As  there  w 
then  no  obstructions  between  the  ^'ellowstone  and  the  natu 
trout  waters  ])el()w,  why  may  trout  not  have  come  here  wh 
this  system  of  waters  was  still  a  part  of  the  Pacific  coast  drai 
at^c  ? 

However  this  may  be.  the  fact  remains  that  the  YellowstOT 
had  trout  in  ^reat  abundance  when  the  rej^ion  was  first  disco 
ered,  while  they  were  entirely  absent  from  all  its  other  water'^ 
The  idea  of  creatini^''   from  these  barren  lakes  and  streams 
( ireat  Natural  iMslnnjLi:  l\esort  seems  to  have  originated  in  i8S 
with  ("a])t.  A.  ]•'.  Poutelle.  the  then  actinia  su|XTintendent. 

Xo  >tron.ij:er  c(»nimentary  on  the  success  and  value  of  fish- 
cultural  work  exists  than  that  found  in  several  ])ithy  paragraphs 
from  various  rt'])orts  of  Capt.  I'outelle  and  some  of  his  p  les- 
sors,    in  his  tlrst  re])ort  for  iSS(),  Capt.  lioutelle  calls  attention 
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to  the  original  condition  of  things  by  saying:  **I  notice  with 
surprise  *****  the  barrenness  of  most  of  the  waters  of 
the  Park.  Beside  the  beautiful  Shoshone  and  other  smaller 
lakes  there  are  hundreds  of  miles  of  as  fine  streams  as  anv  in 
existence  without  a  fish  of  any  kind."  He  at  once  brought  the 
matter  to  the  attention  of  Col.  Marshal  McDonald,  then  the 
U.  S.  Commissioner  of  Fish  and  Fisheries.  Through  his  efforts 
7,000  young  fish  were  planted  that  year  and  150,000  the  year 
following.  The  work  was  remarkably  successful  from  the  first. 
For  we  read  from  the  report  of  his  successor,  Capt.  Anderson, 
only  four  years  later :  "During  the  season  fish  are  taken  in  all 
the  lakes  and  rivers  in  numbers  almost  passing  belief.  All 
streams  heretofore  stocked  with  trout  now  oflFered  excellent  fish- 
ing, probably  no  better  exists  anywhere." 

Frequent  reference  in  late  reports  of  Major  Pitcher,  the 
present  acting  superintendent,  to  the  fine  fishing  in  these  lakes 
and  streams  is  sufficient  proof  of  the  lasting  results  of  this  work. 

In  stocking  these  waters,  it  has  been  the  plan  to  place  but 
one  species  in  each  river  basin.  Thus  to  the  Gardiner  and  its 
tributaries  has  come  the  brook  trout  from  the  east.  The  Gibbon 
has  received  the  rainbow  from  the  Pacific  coast,  and  the  Fire- 
hole  the  Lochleven  from  Scotland.  Below  the  junction  of  these 
last  named  rivers,  in  the  Madison,  both  species  mingle  with  the 
black-spotted  trout,  the  Montana  grayling  and  a  native  white 
fish.  Other  waters  on  the  west  side  of  the  divide  have  been 
stocked  with  the  lake  trout  and  land-locked  salmon,  while  the 
native  black-spotted  trout  has  been  left  practically  undisturbed 
in  their  natural  habitat,  the  Yellowstone. 

The  importance  and  value  of  this  work  will  be  understood 
if  we  remember  that  fullv  fiftv  miles  of  Park  roadwav,  over 
which  more  than  10,000  tourists  pass  each  year,  lies  along  the 
course  of  these  streams  or  skirts  the  lakes.  But  its  greatest  value 
is  in  its  permanency.  When  other  streams  throughout  the  coun- 
try become  unsuited  for  trout  life,  as  many  already  are,  the 
beautiful  lakes  and  streams  of  Yellowstone  Park  preserved  in 
their  primeval  purity  will  carry  to  future  generatipns  a  knowl- 
edge of  these  lords  of  the  finny  tribes. 

Then,  too,  the  region  may  in  the  future  be  the  source  from 
which  shall  come,  from  territory  entirely  under  Government 


Ills 


Tlnri,i-(-<ulh   An„H.<l  M.:l„i,!. 


coiitivl.  many  ni  the  tjjRs  cf  tlie  various  speties  of  inmi  iiffJe-*-! 
by  the  hatcheries  scattered  throiishoul  thf  coimiry.     For  sev — 
cral  years  past  Yellowstone  Lake  has  been  utilized  for  tlie  sucr  — 
ccsshil  collection  of  black- siiotted  trout  eg?s.     Utit  with  prop^"*"" 
direction  and  ovtTsieht  it  shoulil  be  an  easy  iratter  to  rxten^ci^ 
the  work  to  other  species. 

All  other  features  of  this  grtat  public  park  are  being  jea^B.    - 
onsly  guarded  and  fostered.    Soldiers  patrol  Us  roadways.  pri_  -■ 
tccting  its  game  from  poachers:  its  formations  from  vandals 
and  its  forests  froTn  the  fires  of  the  careless  campers.    Ch-ilii 
scouts  perform  the  same  duties  in  the  outlying  districts.     !■ 
fish  alone  are  left  mahily  to  shift  for  themselves. 

Mere  is  a  region  belonging  in  a  peculiar  sense  to  all  tl^ 
people  in  which  are  Iroul  waters  of  greater  extent  and  vati_ 
than  those  of  manv  of  the  slates,  and  vet  its  fishing  interes 
are  left  entirely  without  skilled  oversight.  It  has  always  seemis 
to  the  writer  since  he  became  familiar  with  these  facts,  that  !■ 
N'aiional  Bureau  of  Fisheries  should  have  a  representative 
the  Park  that  these  interests  may  receive  the  sanie  intellige 
oversight  and  tlireciion  given  such  interests  in  the  varin  — ' 
states  or  the  other  interests  of  the  F'ark.  This  seems  the  m<*^^ 
imprjrtant  since  its  administration  is  in  the  hands  of  army  oSL  ~' 
cers,  men  of  the  highest  ability  and  integrity  but  subject  to  f^KT 
(jiient  change.  an<l  in  the  very  nature  of  things  possessing  ~^ 
knowledge  of  fish-cultural  matters.  Hence  there  is  const^^H 
danger  that  wrong  plants  may  be  made  and  the  plan  of  keepL  '^ 
the  various  species  separate  ruined  l)eyond  remedy. 

L'ndcr  the  directions  of  a  superintendent  of  fisheries  the  fi-g*""^ 
ing  in  many  waters  may  he  improved,  fish  may  be  planted 
other  waters  still  barren  and  the   I'ark  made  in  all  truth    "^C^ 
(Ireat  National  I-'ishing  Resort. 


THE  INTERNATIONAL  CONGRESS  OF  FISHERIES 

AT  VIENNA,  J905. 

BY  HUGH   M.  SMITH. 

The  Third  International  Fishery  Congress  convened  at 
\'ienna  in  June,  1905,  under  the  patronage  of  the  Austrian  Fish- 
er>'  Society — a  large,  flourishing,  and  influential  body  which 
celebrated  its  twenty-fifth  anniversary  during  the  meeting  of  the 
congress. 

The  plan  for  holding  international  fishery  congresses  at  reg- 
ular interv'als  originated  at  Paris  during  the  exposition  of  1900, 
when  the  first  congress  was  held.  The  second  congress  met  at 
St.  Petersburg  two  years  ago.  I  had  the  privilege  of  attending 
both  the  Paris  and  \  ienna  congresses  as  the  representative  of 
the  United  States  Government. 

The  president  of  the  X'ienna  congress  was  Prof.  Dr.  Franz 
>>teindachner.  of  X'ienna,  one  of  the  foremost  ichthyologists  and 
tihe  director  of  the  admirable  natural  history  museum  of  that 
crity.     The  attendance  was  large,  nearly  400  delegates  being 
^rej^ent :  and  the  foremost  fishery  and  fish-cultural  authorities 
^ind  workers  in  Europe  were  present.     About  twenty  countries 
Avere  represented,  although  there  were  some  conspicuous  ab- 
sentees.   Most  of  the  European  countries  had  official  delegates, 
although  the  governments  of  such  important  fishing  powers  as 
€ireat   P.ritain,  France,  and   Xorway    had  no    representatives. 
Prom  the   far-distant  British  colonies  of  Australia  and   India 
sipecial   delegates   were  sent.     The  great   western   hen  isphere 
xnade  a  j)oor  showing :  besides  the  United  States,  the  only  coun- 
tries represented  were  our  progressive  sister  republics.  Ar^^en- 
tina  and  Chili. 

Ft  is  not  necessary  to  refer  in  detail  to  the  procecdin^::s  of 
the  congress.  Suffice  it  to  say  that  the  pa])ers  and  discussions 
covered  a  very  wide  range  of  subjects ;  and  it  was  the  2:eneral 
opinion  that  the  meeting  was  more  successful  and  im])ortant 
than  either  of  its  predecessors. 

-Armed  with  authority  from  the  Commissioner  of  I^'isherios 
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I  tf  S<  ■etary  of  Commerce  and  Labor,  I  extended  to  the 
congress  an  invitation,  on  belialf  of  the  United  States  Govern- 
ment, to  hold  its  next  meeting  in  the  United  States.  The  matter 
was  first  considered  by  the  permanent  committee  on  interna- 
tional congresses,  of  which  I  am  a  member,  and  was  then  re- 
ferred to  the  full  congress  for  final  action.  It  was  very  grati- 
fying to  me  that  the  congress  voted  unanimously  to  accept  our 
invitation,  out  of  sincere  regard  for  and  interest  in  the  country 
which  is  foremost  in  fish  culture  and  economic  fishing.  The 
time  for  the  meeting  was  fixed  for  the  latter  part  of  September. 
igo8,  and  the  place  selected  was  verv  appropriately  Washington,' 
D.  C. 

At  the  proper  time.  I  shall  ask  this  society  to  take  action' 
with  a  view  to  its  co-operation  with  the  local  committee  of  ar-  , 
rangements.    I  do  not  want  the  Society  to  commit  itself  too  far 
in  advance,  but  it  seems  to  me  that  it  will  not  onh'  be  proper 
hilt  decidedly  advantageous  for  the  Society  to  meet  in  conjunc-  J 
tion  with  the  international  congress — perhaps  a  day  or  two  be-  ] 
fore — and  I  trii.st  you  will  regard  favorably  the  suggestion  that 
vou  determine  informalh   to  hold  your  1908  meeting  in  Wash- 
ington. 

It  is  incumbent  on  the  United  States  to  make  the  interna- 
tional meeting  a  great  success :  the  reputation  of  our  country  is 
at  stake.  \o  people  can  contribute  so  much  to  secure  the  de- 
sired end  as  the  members  of  this  Society,  individually  and  as  a 
b-.)dy;  and  I  bespeak  for  this  important  project  your  cordial 
supiwrt. 


THE  STATUS  OF  THE  CARP  IN  AMERICA. 

BY    LEON    J.    COLE. 

(Read  by  Dr.  Evermann.) 

(Presented  by  permission  of  Hon.  George  M.  Bowers,  U. 
S.  Commissioner  of  Fisheries.) 

It  is  impossible  to  present  in  a  paper  of  a  length  suitable 
to  these  meetings  even  a  tolerably  complete  review  of  the  carp 
question  in  this  country.  But  since  this  is  a  topic  of  discussion 
which  has  not  infrequently  come  up  at  previous  meetings,  and  is 
one  on  which  divers  opinions  have  been  expressed  by  members 
of  the  Society,  a  brief  resume  of  the  principal  conclusions 
reached  during  an  investigation  of  the  subject  by  the  writer,  ex- 
tending over  a  period  of  three  or  four  years,  may  not  be  without 
interest.  Manifestly  very  little  of  the  data  upon  which  these 
conclusions  rest  can  be  given,  but  it  is  expected  that  there  will 
soon  be  published  a  full  report  on  the  work,  which  was  under- 
taken by  direction  of  the  U.  S.  Bureau  of  Fisheries.  The  in- 
vestigations were  made  principally  on  Lake  Erie  and  Lake  St. 
Qair  and  were  prosecuted,  for  the  most  part,  during  the  sum- 
mer months  of  1901,  1902  and  1903. 

The  first  introduction  of  carp  into  America  is  a  matter  of 
more  or  less  uncertainty.  Although  the  name  appears  occa- 
sionally in  earlier  writings,  apparently  referring  to  some  species 
of  native  fish,  the  first  record  bearing  any  stamp  of  authenticity 
is  one  by  which  Henry  Robinson,  Esq.,  of  Newburgh,  Orange 
County,  New  York,  is  credited  with  introducing  these  fish  into 
the  Hudson  River  in  about  1831  or  1832.  It  has  since  been  con- 
tended that  the  fish  brought  over  by  Mr.  Robinson  were  not  true 
carp;  but  in  1872  undoubted  scale  carp  were  successfully  ac- 
climatized by  Mr.  J.  A.  Poppe  in  Sonoma  County,  California, 
where  they  thrived  well  and  multiplied  with  great  rapidity.  The 
first  importation  by  the  L.  S.  I^^ish  Commission  was  made  in 
the  spring  of  1877,  and  was  followed  by  two  or  three  other  lots 
in  succeeding  years.     Ponds  were  constructed  for  these  fish  in 
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njJtnii  aid  Ilaltin 
ilisintmtcd  am!  liave  popiilaleil  n 
uf  tlic  United  States. 

At  first  the  carp  met  witli  grtat  popular  favor  anil  requests 
for  young  fish  caire  to  the  Fish  Commission  from  all  parts  of 
the  country  far  faster  than  they  couUI  he  tilled.  Largely  on  ac- 
count of  ignorance  of  the  proper  methods,  or  negligence  antl 
want  of  proper  care,  jwnd  culture  ilid  not.  however,  ineel  in 
ni<3St  cases  with  success :  and  not  only  was  almost  all  attempt  al 
artificially  raising  the  fish  soon  alandoned,  but  they  came  inlo 
general  disfavor  almost  as  rajiidh'.  This  was  probably  <lue  to 
a  variety  of  causes.  In  the  first  place  the  quality  of  [he  flesh  did 
not  compare  favorably  with  many  species  of  native  fish,  and  in 
this  respect  did  not  fulfill  expectations.  To  make  carji  palatable 
it  is  usually  cooked  in  ways  that  were  nore  or  less  unfamiliar 
or  unknown  to  those  who  were  trying  the  experiment  in  this 
louniry,  anil  for  this  reason,  too,  it  was  not  appreciated  even  for 
ils  inie  worth.  But  the  adverse  criticism  became  even  stronger 
and  more  widely  spread  as.  coincident  with  the  rajiid  decrease 
which  was  noticed  to  be  taking;  place  in  the  numbers  of  many 
of  our  native  fishes,  the  carp  as  rapidly  nuiltipHod  and  came  to 
be  e.sceedingiy  abundant  in  all  the  waters  adapted  to  them.  \ot 
onlv  were  thev  held  to  be  resjxinsible  for  the  decrease  of  other 
fisheries,  hut.  owing  to  their  propensity  to  stir  up  the  mud  and 
to  root  out  aquatic  ]>lauts,  they  were  charged  with  destroying 
the  vegetation  in  the  marshes,  and  thus,  secondarily,  were  said 
to  be  the  cause  of  the  rapid  decline  in  the  numbers  of  wild  ducks 
and  similar  birds,  whose  feethng-gronnds.  it  was  claimed,  were 
thus  destroyed.  The  constant  roilines.';  of  (he  water,  espccially 
in  reservoirs,  due  to  the  jiresence  and  operations  of  the  carp,  in 
many  esses  became  a  |)iisitivc  nuisance,  jhit  since  nearly  every- 
one is  familiar  with  the  strong  dislike  with  which  the  carp  has 
Clime  to  be  re^jarded  in  all  bul  perhaps  two  or  three  sections  of 
this  country,  it  is  unnecessary  lo  go  funher  into  detail.  The  in- 
vestigations h"re  re|xirted  were  undertaken  with  the  view  to  as- 
certain, in  so  far  as  was  possible  in  a  limited  liu'e.  the  true  state 
of  affairs — to  fim!  to  what  extent  the  carp  was  risixmsible  tor 
the  changes  taking  place;  and.  on  the  other  hand,  lo  determine 
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its  value  as  a  food  fish,  and  whether  in  this  respect  it  was  beinj^ 
utilized  to  the  fullest  possible  extent. 

I  have  elsewhere  summed  up  the  principal  charges  against 
the  carp  as  follows :  ( i )  that  the  carp  thrashes  about  and  stirs 
up  the  mud,  so  that  the  breeding-grounds  of  other  fishes  are 
spoiled:  (2)  that  the  carp  roots  up  the  ve^^etation,  destroying 
the  wild  rice,  etc.,  thus  ruining  good  (luck-sh(X)ting  grounds : 
(3)  that  the  carp  eats  the  spawn  of  other  fishes  :  ( 4 )  that  the  carp 
eats  the  young  of  other  fishes :  ( 5 )  that  the  carp  is  of  no  value 
as  a  focKl-fish :  (6)  that  the  carp  is  of  no  value  as  a  game  fish. 
To  the  first  of  the  above  charges  should  be  added  as  a  corollary 
that  the  stirring  up  of  the  mud  of  supply  reservoirs  often  makes 
the  water  unfit  for  use. 

In  studying  the  relation  of  carp  to  other  fishes  si)ecial  atten- 
tion was  paid  to  the  small-mouthed  black  bass,  which  breeds 
abundantly  in  Lake  St.  Clair,  and  to  the  whitefish  in  Lake  Erie. 
The  former  species  builds  its  nests  in  numbers  on  the  shoal, 
sandy  bottoms  at  the  St.  Clair  I^'lats.  and  as  the  carp  is  plentiful 
in  the  same  localities,  this  seemed  a  favorable  opportunity  to 
make  observations  on  the  two  species  together.  One  breeding- 
ground  in  particular  was  watchd  continuously.  lUit  although 
the  carp  frequented  and  fed  among  the  rushes  of  the  shallow 
water  near  shore,  they  were  never  seen  on  the  actual  area  occu- 
pied by  the  bass,  and  it  could  not  be  learned  that  they  inter- 
fered with  the  bass  in  any  manner  whatever.  Examination  was 
also  made  of  intestinal  contents  of  car])  taken  in  the  same  neigh- 
borhood, but  in  no  case  were  the  eggs  of  any  kind  of  fish  found 
am.ong  the  material  thus  olitained.  The  principal  foml  at  this 
place  was  found  to  consist  of  certain  aquatic  plants,  especially 
the  stonewort  (clwra),  and  the  larva?  of  insects — mainly  that  of 
the  May  Fly,  or  **J^'"^  I»^V^«    ^^  ^^  is  often  jx^pularly  called. 

At  the  western  end  of  Lake  Erie,  where  the  whitefish  come 
in  the  fall  to  spawn  upon  the  reefs,  especially  in  the  neighbor- 
hood of  Kelley's  and  the  r)ass  Islands,  there  had  been  nuich 
complaint  among  the  fishermen  that  the  carp  were  also  on  the 
reefs  in  great  numbers,  and  that  at  such  times  they  destroyed 
large  quantities  of  the  whitefish  spawn.  In  the  fall  of  igoi  at- 
tention was  turned  to  this  phase  of  the  {|uestion,  and  from  Port 
Clinton,  as  a  base,  trips  were  made  with  the  fishermen  to  the 
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fishing-grounds.  In  addition  many  carp  which  had  been  taken 
in  the  pound-nets  with  whitefish  were  examined  at  Port  Qinton. 
The  results  of  these  investigations  showed  that  comparatively 
few  carp  were  on  the  spawning-grounds  at  this  season  of  the 
year,  while  all  that  were  taken  were  small  fish,  seldom  exceed- 
ing two  or  three  pounds  in  weight.  Examinations  were  made 
of  the  stomach  contents  of  carp  taken  in  gill-nets  directly  on  the 
reefs,  and  only  in  two  cases  was  anything  found  that  could  be 
identified  as  eggs  of  the  whitefish.  Moreover,  the  water  is  cold 
at  this  season  of  the  year,  and  under  such  conditions  carp  are 
usually  inactive.  It  thus  appears  that  although  they  do  un- 
doubtedly destroy  some  spawn  the  total  damage  done  to  the 
whitefish  by  the  carp  is  probably  small.  It  is  rather  generally 
conceded,  too,  that  the  supply  of  whitefish  is  being  in  large  part 
maintained  bv  the  work  of  United  States  and  state  hatcheries, 
by  which  means  the  spawn  is  being  removed  from  the  danger  of 
being  devoured  until  the  young  fry  have  hatched. 

There  is  little  evidence  to  support  the  conclusion  that  carp 
eat  the  young  of  other  fish.  It  has  been  known  to  happen  on 
one  or  two  occasions  when  the  fish  were  confined  in  aquaria,  but 
probably  is  not  frequent  under  natural  conditions.  The  caq), 
with  its  sucking  mouth,  devoid  of  teeth,  is  not  adapted  to  preda 
torv  habits. 

The  charge  that  carp  uproot  and  destroy  much  a(juatic  vege- 
tation, and  cause  the  waters  in  which  they  live  to  be  in  an  al- 
most constant  state  of  roiliness.  a])])ears  to  rest  upon  a  better 
foundation.  iUit  it  is  doubtful  if  the  effect  of  this  condition 
upon  other  fisheries  and  the  wild  fowl  is  quite  as  serious  as  has 
sometimes  been  supposed.  ( )ne  j^reat  objection  is,  however,  that 
beautiful  Ixnlies  of  water  are  sometimes  disfij^ured,  and  as  has 
been  said,  the  fish  may  cause  j^reat  annoyance  in  the  reservoirs 
used  for  storafi^e  of  drinkinj^  water. 

The  other  side  of  the  question  can  best  Ix*  examined  under 
two  heads:  (  i  )  The  present  commercial  value  of  the  carp  and 
how  its  usefuhiess  mav  be  extended  :  and  (2)  what  we  mav  call 
the  incidental  value  of  the  fish.  The  two  jj^reat  sources  of  car]) 
for  the  eastern  markets  are  the  Illinois  River  and  the  suitable 
portions  of  the  ( Ireat  Lakes,  namely.  Lake  l'>ie.  Lake  St.  Clair, 
and  the  adjoininjLi:  marshes.    It  was  estimated  In  Townsend  that 
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in  1899  the  catch  of  carp  in  Lake  Erie  amounted  to  3,633,697 
pounds,  worth  $51,456.  In  1900,  as  nearly  as  I  could  determine, 
the  catch  was  4,598,090  pounds,  with  a  valuation  of  $68,971.35, 
wholesale.  Indications  are  that  in  the  succeeding  years  it  was 
even  greater,  while  the  fisheries  of  the  Illinois  River  appear  to 
exceed  considerably  those  of  the  Great  Lakes.  This  is  enough 
to  g^ve  an  idea  of  the  extent  to  which  carp  are  now  being  used. 
Some  attempt  has  been  made  at  smoking  the  larger  fish,  and 
other  methods  have  also  been  used  to  preserve  them,  but  those 
products  appear  never  to  have  gained  any  considerable  demand. 
The  smoked  fish,  nevertheless,  compares  favorably  with  many 
other  kinds  now  used  for  that  purpose,  and  it  would  seem  that 
persistence  in  this  line  should  finally  meet  with  success. 

As  illustrating  the  ways  in  which  the  carp  may  be  said  to  be 
of  use  more  or  less  incidentally,  it  may  be  noted  that  in  Izaak 
Walton's  time  it  was  considered  to  l>e  worthy  of  the  ansfler's 
attention,  and  that  even  now  in  this  country  its  capture  fur- 
nishes amusement  as  well  as  acceptable  food  to  many,  especially 
those  of  the  poorer  classes.  Furthermore,  it  is  probably  of  value 
for  its  destruction  of  mosquito  and  other  aquatic  larvae,  and  it 
has  recently  been  shown  to  be  an  important  factor  in  some  sec- 
tions of  the  country  in  keeping  in  check  the  parasite  known  as 
the  liver  fluke,  which  attacks  sheep,  often  killing  them  in  large 
numbers.  Certain  of  the  stages  of  this  parasite  are  passed  in  the 
pond  snail,  which  is  eaten  by  the  carp.  It  has  also  been  found 
that  the  young  carp,  which  can  easily  be  raised  in  large  quanti- 
ties, make  very  good  food  for  trout  and  bass. 

The  carp  has  sometimes  been  spoken  of  as  *'the  poor  man's 
fish,''  and  such  is  essentially  the  position  it  would  appear  to  be 
destined  to  occupy  in  the  economy  of  our  country.  Those  who 
are  able  to  obtain  better  fish  will  undoubtedly  continue  to  prefer 
them.  But  for  feeding  the  great  communities  of  foreigners  and 
newly-made  citizens  in  our  large  cities,  any  source  of  cheap 
wholesome  food  is  of  much  importance,  and,  as  has  been  shown, 
the  use  of  carp  for  this  purpose  is  increasing  with  each  year. 
One  often  hears  it  stated  that  a  lx)unty  should  be  put  upon 
these  fish  in  order  to  attempt  their  extermination,  or  at  least  to 
keep  them  in  check.  It  must  be  recognized  that  it  is  sheer  non- 
sense to  think  of  their  extermination  by  any  such  means,  and  the 
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■actor  in  holding  them  in  check  is  the  catchinR  of 
1  to  supply  a  commercial  (lemand.  ]  f,  then,  anything  should 
DC  done,  it  should  be  to  make  the  food  value  of  tiie  fish  more 
widely  known,  and  thus  increase  the  market.  At  present  there 
is  nu  need  lo  plan  protection  for  the  carp.  They  seem  well  able 
tit  care  for  themselves.  But  even  now  it  is  found  profitable  t<j 
capture  them  when  they  are  plentifnl  in  the  spring,  and  to  hold 
them  over  in  retention  jX)nds  of  one  kind  or  another  until  iIk- 
market  prices  are  higher  in  the  fall. 

Finally,  it  iPay  be  said  in  conclusion,  that  whereas  the  carp 
\indoiibtc<llj  <iocs  ciinsiderable  damage  in  one  way  or  another, 
it  nevertheless  is  a  valuable  resource  to  the  country,  its  value 
in  this  respect  far  outweighing  the  damage  done.  The  whole 
situation  may  tx'  sninmed  up  in  the  statement  that  the  carp  is 
here  and  we  could  not  rid  our  waters  of  it,  even  were  such  a 
course  desirable  ;  therefore  we  should  turn  our  cffons  to  utiliz- 
ing the  fish  in  all  ways  possible. 


licfore  reading  the  paper  Dr.  Evermann  said: 
I  will  say  as  a  wonl  of  preface,  that  this  paper  which  Mr. 
Leon  J.  Cole,  of  Cambridge,  Massachusetts,  presents,  on  "The 
Status  of  Carp  in  .America,"  is  a  brief  abstract  of  a  much  larger 
re|)ort  which  he  made  to  the  Conunissioner  of  Fish  and  Fish- 
eries, covering  certain  investigations  which  he  carried  on  for  a 
number  of  years. 


CARP,  AS  SEEN  BY  A  FRIEND. 

IIY  DR.  S.  V.  HAKTLKTT,  OF  (jriXCY,  ILLINOIS. 

(Read  bv  Dr.  Smith.) 

This  ix)int  of  view  bein;^;^  so  rare  as  to  be  ahiiost  unicjue,  it 
may  be  wise,  perhaps,  to  give  some  of  my  reasons  for  holding 
it,  in  order  to  free  myself  from  possible  suspicions  as  to  my 
complete  sanity  on  the  subject. 

As  I  understand  it,  the  work  of  the  fish  commissions  was 
designed  to  produce  the  greatest  amount  of  benefit  to  the  great- 
est number  of  people,  the  question  of  increasing  the  supply  of 
food  entering  into  it  to  as  great  a  degree  as  the  financial  interests 
involved.  The  work  necessarily  has  to  cover  localities  of  various 
and  contrasted  conditions,  and  in  fitting  it  to  such  conditions  it 
naturally  follows  that  no  one  locality  can  be  taken  as  a  criterion 
as  to  the  results  which  may  follow  the  same  methods  in  another 
locality  or  state.  It  is  my  purpose  to  endeavor  to  show  that  the 
introduction  of  the  carp  into  the  waters  of  Illinois  by  the  United 
States  Fish  Commission,  was  a  wise  proceeding,  and  one  that 
will  do  more  toward  causing  these  waters  to  produce  their  full 
quota  of  food  than  any  other  plan  ever  worked  for  the  interests 
of  this  locality.  T  am  aware  that  the  waters  of  all  the  states 
are  not  so  well  adapted  as  natural  homes  for  the  carp  as  are 
those  of  Illinois :  perhaps  a  brief  explanation  of  the  reasons  for 
this  mav  be  in  order.  I  have  watched  this  branch  of  the  work 
carefully,  and  while  I  mav  be  a  trifle  more  enthusiastic  than 
many  of  my  fellow  workers,  it  is  ix)ssible  that  my  knowledge 
of  conditions  and  results  justifies  my  position. 

I  have  been  here  a  long  time  and  my  intimate  acquaintance 
with  the  waters  of  Illinois  has  given  me  a  better  knowledge 
of  the  facts  than  that  of  the  average  man.  at  least,  and  I  have 
seen  the  depletion  of  the  fishes  indigenous  to  those  waters  con- 
tinue year  after  year,  through  wanton  vyaste  and  lack  of  protec- 
tion, until  the  fish  industry,  once  great  in  its  proportions,  had 
dwindled  to  such  a  degree  that  the  wholesale  fish  dealers  were 
practically  "down  and  out." 
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i".  ir  ti>naril  a  jirnptT  en- 
nicri-asf<l  slowly,  if  at  all, 
■J-  ill  early  s|>rinfr.  tlitTf  was 
ill-  i"ir|>  was  intr< >ihici.-d.    Liter- 
al ii|j  as  a  gnat  tisli,  imiHuiiS(.'ly 
I.  :i]i  iliai  was  rwjiiirti!  was  a  nuid 
■  ■  iii-nrt'  a  year's  siijiply  ai  lisli.     TIk- 
:  111  wilil  I'wr  ilicni.  and  in  a  siiijjli-  year 
;-.[nK-ti'il  or  arranf;i.-<l  for  ilif  raisiiijj  of  fish 
iiiKr  wi-ll  till'  first  carp  Illinois  procnred.  We 
■  liiindrcds  and  they  were  taken  to  St.  Louis, 
I-  mistake,  were  put,  with  the  .Missouri  allotment,  in 
mds.     The  Stale  Liminiission.  of  which  I 
;  Louis  and  insisted  on  havinjj  our  share. 
i  and  I  think  I  managed  to  get  ninety-two 
wcntj-two  of  these  were  placed  in  the  Sni 
I.  and  the  rest  were  issued,  in  lots  of  five. 
The  next  season  the  I'.  S.  Connnission 
ipd  Illinois  was  given  a  generous  amount. 
t  possible  was  supplied. 
'ffnrt  to  get  something  for  nothing  prevailed, 
J  old  mud  hole  wa-s  utilized  to  raise  the  carp  in.    Hogs, 
'fOck  ol  all  kinds,  ducks  and  geese,  ha<l  access  to  these 
'-   Itui  the  carp,  true  to  their  nature,  lived  and  grew  fast, 
>  eprinp  approached,  Ix-gan  to  show  on  the  surface  of  the 
'•-     rmm  the*e  comlitions  they  were  taken  and  cooked  and 
Ui  |voved  a  (UsappoiiHnienl,  soft,  oily  and  muddy  in  taste. 
hv  help  of  the  county  papers  they  soon  got  a  had  rcjuita- 
Mwhr  nut?     Hlack  liass.  under  the  same  conditions, 
^^^K'liine.    Then  the  ponds  were  neglected  and  soon 
^HEen,  and  the  carp  escajied  into  the  creeks,  and  from 
^J|li!  Wger  streams,  until  in  time  they  became  well 
^^DMfc^  with  carp.     I'ishennen  Ix'gan  to  taka 
hrin  away  as  worthless,  for  their  name  had 
-I .  much  adverse  criticism  thev  had  been 


..ich  n 

•ntion 

.V  ponds  fi 

ave 

they  gave  the. 

-d 

208  Thirty-fourth  Anntial  Meeting, 

Owing  to  the  peculiar  conditions  governing  them,  the  wa- 
ters of  Illinois  have  been  great  breeding  places  for  the  coarse 
fishes.  Thousands  of  acres  of  the  low  grounds  are  inundated 
every  year  along  our  ^reat  rivers,  at  the  season  when  the 
buffalo,  the  greatest  commercial  fish  of  the  state,  are  "rolling'* 
or  spawning.  At  this  time  great  quantities  of  buffalo  were 
easily  taken,  and  they  were  shipped  in  large  lots  to  the  greater 
markets,  principally  to  St.  Louis,  on  commission,  to  the  whole- 
sale dealers,  and  the  markets  were  frequently  so  glutted  with 
fish  that'  sales  were  almost  impossible,  and  the  freight  was 
hardly  realized.  During  the  "sixties"  the  Mississippi  river  had 
two  lines  of  steamboats  running  daily  between  St.  Louis  and  St. 
Paul,  and  the  Illinois  river  had  as  many,  running  between  St. 
Louis  and  Peoria,  and  at  every  landing  sugar  hogsheads  packed 
with  buffalo  \yere  offered  for  shipment  to  St.  Louis.  At  the 
wharf  here  at  Quincy,  I  have  seen  so  many  hogsheads  of  fish 
offered  for  shipment  that  only  a  small  part  could  be  taken,  as 
the  boat  was  carrying  shipments  from  all  points  above,  and 
could  take  only  part  offered  at  each  landing.  At  this  time  the 
boats  offered  almost  the  only  facilities  for  the  transportation  of 
freij^ht  between  river  towns,  and  enomioiis  quantities  of  freight 
drawn  from  the  country  hack  of  the  rivers  naturally  accuniu- 
lated  at  these  towns,  and  nearly  always  more  freight  was  of- 
fered tiian  could  be  taken,  and  although  preference  was  given  to 
perishable  articles,  still  the  fisli  vyere  brought  in  such  quantities 
that  it  was  impossible  to  handle  them  all,  and  a  great  waste 
resulted.  This  was  at  a  time  when  there  were  no  protective 
laws,  and  it  was  possible  to  take  fish  anywhere  and  in  any 
vyay.  It  needs  but  a  moment's  consideration  to  see  what  this 
wholesale  waste  would  lead  to.  The  supply  could  not  long 
sustain  it,  and  the  inevitable  result  nnist  and  did  follow,  the 
I)ractical  depletion  of  the  waters.  Well,  to  1k»  brief,  the  buffalo 
practically  (lisapi)eare(l.  and  the  large  concerns  engaged  in  fish- 
ing as  an  industry  gradually  dropped  out,  until  only  an  occa- 
sional small  concern  was  left,  depending  (^n  local  trade  for  main- 
tenance. Later,  protective  laws  were  enacted,  but  were  little 
observed,  the  fishermen  resenting  any  interference  with  what 
they  considered  their  natural,  vested  rights,  and  onlv  bv  the 
education  of  the  people  generally  to  the  necessity  of  a  proper 
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protection  could  any  progress  be  hoped  for  toward  a  proper  en- 
forcement of  the  laws.  The  buffalo  increased  slowly,  if  at  all. 
and  instead  of  the  former  great  runs  in  early  spring,  there  was 
no  perceptible  increase.  Then  the  carp  was  introduced.  Liter- 
ature on  the  subject  showed  it  up  as  a  great  fish,  immensely 
prolific  and  of  rapid  growth,  all  that  was  required  was  a  mud 
hole  and  a  dozen  carp  to  insure  a  year's  supply  of  fish.  The 
farming  community  went  wild  over  them,  and  in  a  single  year 
3,000  ponds  were  constructed  or  arranged  for  the  raising  of  fish 
in  Illinois.  I  remember  well  the  first  carp  Illinois  procured.  We 
were  allotted  a  few  hundreds  and  thev  were  taken  to  St.  Louis, 
and  by  some  mistake,  were  put.  with  the  Missouri  allotment,  in 
the  Forrest  Park  ponds.  The  State  Commission,  of  which  I 
was  one,  went  to  St.  Louis  and  insisted  on  having  our  share. 
The  ponds  were  seined  and  I  think  I  managed  to  get  ninety-two 
of  our  allotment.  Twenty-two  of  these  were  placed  in  the  Sni 
Ecarte  to  save  them,  and  the  rest  were  issued,  in  lots  of  five, 
to  various  applicants.  The  next  season  the  U.  S.  Commission 
had  a  large  supply  and  Illinois  was  given  a  generous  amount, 
so  that  every  applicant  possible  was  supplied. 

Again  the  eflPort  to  get  something  for  nothing  prevailed, 
and  any  old  mud  hole  was  utilized  to  raise  the  carp  in.  Hogs, 
and  stock  of  all  kinds,  ducks  and  geese,  had  access  to  these 
ponds,  but  the  carp,  true  to  their  nature,  lived  and  grew  fast, 
and  as  spring  approached,  began  to  show  on  the  surface  of  the 
waters.  From  these  conditions  they  were  taken  and  cooked  and 
naturally  proved  a  disappointment,  soft,  oily  and  muddy  in  taste. 
With  the  help  of  the  county  papers  they  soon  got  a  bad  reputa- 
tion, and  why  not?  Black  bass,  under  the  same  conditions, 
would  do  the  same.  Then  the  ponds  were  neglected  and  soon 
became  broken,  and  the  carp  escaped  into  the  creeks,  and  from 
thence  into  the  larger  streams,  until  in  time  they  became  well 
and  thoroughly  stocked  with  carp.  Fishermen  began  to  taka 
them,  but  threw  them  away  as  worthless,  for  their  name  had 
gone  before  them ;  with  so  much  adverse  criticism  they  had  been 
condemned  from  the  start. 

Then  followed  a  year  in  which  more  intelligent  attention 
was  given  them.  Men  made  ponds  for  fish  culture  and  gave 
their  fish  the  same  chance  they  gave  their  stock  or  poultry,  good 
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food,  good  water,  and  intelligent  care.  When  they  were  wanted 
for  the  table  they  were  properly  treated  and  properly  cooked, 
and  they  found  the  carp  at  least  on  a  par  with  the  former  favor- 
ite coarse  fish,  the  buffalo,  and  gradually  they  came  into  more 
general  use.  The  quantities  obtainable  attracted  the  attention  of 
eastern  parties,  and  investigation  was  followed  by  a  steady 
market  and  demand  for  them.  Carp  have  found  their  way  into 
every  city  and  town  of  the  west,  and  on  almost  ever}'  table.  Not 
always  on  the  bill  of  fare  as  carp,  but  under  various  names,  from 
carp  to  salmon,  it  is  served  to  the  public  daily.  All  this  ha^. 
of  course,  followed  only  as  a  result  of  a  better  knowledge  of 
how  to  care  for  carp  and  how  to  cook  them. 

Now,  we  again  find  great  concerns  handling  thousands  of 
tons  of  coarse  fish  from  the  Illinois  and  Mississippi  Rivers  to 
the  east,  and  thousands  of  men  are  given  employment  in  the 
work  incidental,  and  a  number  of  towns  are  absolutely  sup^ 
ported  by  this  industry. 

Gentlemen,  conditions  are  following  the  text,  the  greatest 
amount  of  food  for  the  greatest  number  of  people  for  the  least 
price  is  being  produced,  and  the  introduction  of  the  carp  is 
responsible  for  it. 

It  is  not  necessary  for  nie  to  undertake  to  prove  that,  from 
a  commercial  standpoint,  none  of  the  other  varieties  of  fish 
compare  favorably  with  the  carp  as  a  money  or  food  producer. 
siXNiking  of  Illinois  waters  only,  but  a  constantly  increasing 
supply  of  the  gamier  varieties  goes  to  show  that  their  introduc- 
tion has  not  only  given  more  food  for  man,  but  has  increased 
the  supply  of  f(X)d  for  the  game  fishes,  as  well. 

I  think  I  have  shown  that  I  am  a  friend  of  the  carp  for  good 
reasons.  It  is  adapted  to  such  waters  as  the  Illinois  River  and 
the  lakes  adjacent  to  it.  It  is  in  no  sense  a  destroyer  of  other 
fislics,  being  a  vegetable  feeder,  except  as  it  disturbs  the  vege- 
table growths  and,  in  a  way,  drives  out  sc^me  species  into  clearer 
water.  It  is  of  commercial  value,  being  hardy,  prolific  and  of 
rapid  growth,  and  being  tenacious  of  life  is  easily  transported, 
and  it  is  a  good  food  fish,  cheap  and  wholesome. 

I  am  conscious  that  our  state  is  especially  fortunate  in  being 
able  to  supply  the  conditions  most  favorable  to  the  successful 
cultivation  of  the  carp,  and  regret  that  so  many  must,  of  neces- 
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sity,  live  in  less  favored  localities,  into  whose  waters  the  intro- 
duction of  the  carp  would  be  detrimental,  but  without  wishing 
to  seem  patronizing  or  boastful  under  superior  advantages,  I 
must  insist  that  the  work  of  investigation  and  introduction  of 
the  carp  has  been  one  of  the  best,  in  its  results,  of  all  that  has 
been  done  by  one  of  the  greatest  food  producing  factors  of  the 
world,  the  United  States  Fish  Commission. 

DISCUSSION. 

President:  In  several  of  the  former  meetings  of  this  So- 
ciety, this  carp  question  has  been  very  prolific  of  discussion.  It 
is  now  before  you. 

Mr.  Meehan:  This  subject  has  been  threshed  out  a  good 
many  times,  but  there  is  a  little  I  would  like  to  say.  I  have 
often  heard  that  there  are  two  things  that  it  is  idle  to  discuss, 
one  is  religion  and  the  other  is  politics,  for  the  reason  that  when 
two  partisans  of  either  get  together,  when  they  are  through  they 
hold  the  same  position  as  they  did  before.  I  think  we  ought  to 
add  carp  to  that  list.  There  was  once  a  man  who  had  a  horse 
of  which  he  thought  a  great  deal  and  he  was  very  enthusiastic 
about  it.  He  got  around  among  a  lot  of  his  friends  one  day  and 
began  to  describe  that  horse  and  tell  of  its  beauties,  health,  etc., 
and  wound  up  by  saving:  "This  horse  is  just  about  the  right 
size,  i6  feet  high !"  A  friend  said :  "Surely  you  mean  i6  hands." 
"Wait  a  moment.  If  I  said  i6  feet  high  that  horse  is  i6  feet 
high,  and  it  is  going  to  stay  i6  feet  high."  There  is  also  an  old 
Latin  saying,  De  gustibus  non  disputandum;  about  matters  of 
taste  it  is  idle  to  discuss. 

For  these  reasons  it  is  really,  I  suppose,  idle  to  have  any  ex- 
tended discussion  on  this  subject.  But  I  have  often  wondered 
whether  or  not,  in  states  where  people  are  very  friendly  to  the 
carp  and  strong  advocates  of  it,  the  fish  were  different  and  had 
different  habits  in  those  states  from  what  they  have  in  my  own. 
I  must  say  that  I  have  eaten  Illinois  carp,  and  have  not  found 
them  any  better  than  the  carp  taken  from  our  own  waters. 

It  has  been  said  on  various  occasions  by  advocates  of  the 
carp,  that  they  do  not  eat  spawn.  It  has  been  said  for  years 
and  years,  and  they  have  also  stated  that  there  has  been  no 
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proof  offered  that  they  eat  spawn.  In  fact  no  later  than  yester- 
day, one  of  the  members  here  made  the  statement  in  his  paper, 
that  all  charges  that  carp  eat  spawn  were  mere  pipe  dreams. 
It  must  have  been  a  pipe  dream  on  my  part  then,  for  I  have  seen 
them  cat  spawn,  I  have  written  about  it,  I  have  stated  it  in  the 
newspapers,  in  the  fishing  magazines  and  spoken  of  it  to  the 
people ;  and  almost  invariably  the  reply  would  be :  "Well,  this  is 
the  first  time  that  any  regular  out  and  out  proof  has  been  given 
of  the  fact,  but  you  must  remember  that  other  fish  are  cannibals, 
too."  The  trouble  is,  however,  that  in  a  few  days  we  will  find 
the  very  same  people  get  up  again  and  say,  "There  is  no  proof 
that  these  fish  eat  spawn/'  So  I  say  it  is  practically  idle  to  dis- 
cuss the  matter. 

In  Pennsylvania  the  carp  do  eat  spawn,  and  the  majority  of 
the  people  of  Pennsylvania  believe  that  they  live  entirely  on 
spawn.  I  do  not  agree  with  that,  nor  do  I  agree  with  the  ma- 
jority of  the  people  in  Pennsylvania  in  the  statement  that  the 
carp  is  a  principal  factor  in  the  decrease  of  the  number  of  black 
bass.  They  are  decreasing,  but  I  do  not  believe  carp  is  the 
principal  factor.  I  think  we  must  look  for  other  causes.  But 
we  claim  that  carp  is  a  nuisance  in  our  streams ;  that  it  is  one 
of  the  factors  in  some  of  the  localities  of  the  depletion  of  black 
bass  and  other  valuable  food  and  ganie  fishes  (and  by  valuable 
I  mean  not  merely  from  a  sporting  standix)int,  but  from  a  food 
stan(l[K)int)  :  and  that  it  is  therefore  not  a  desirable  fish  in  our 
waters. 

I  can  very  well  understand  how  Dr.  P>artlett  could  be  a 
great  friend  of  the  carp  in  Illinois,  from  a  money  standpoint. 
Pennsylvania  pays  a  j^j^rcat  deal  of  money  to  Illinois  for  carp. 
The  state  of  Illinois  may  sell  from  1,000,000  to  2,000,000 
pounds  of  carp  to  Pennsylvania,  the  bulk  of  which  goes  to  Pitts- 
burg and  Philadelphia.  Nevertheless,  it  is  regarded  by  us  iu 
Pennsylvania,  and  is  undoubtedly,  a  very  inferior  food  fish. 
While  we  sell  a  great  deal  of  carp  in  IV^insylvania,  it  is  only 
sold  to  two  classes  of  people,  one  a  very  estimable  class,  who 
buy  the  fish  alive  in  order  that  they  may  kill  them  according  to 
their  religious  rites :  the  bulk  of  the  fish  are,  however,  sold  to 
what  we  consider  largely  a  very  undesirable  class  of  people,  the 
Italians.    The  price  is  high,  running  sometimes  as  high  as  16 
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to  i8  cents  a  pound.  But  when  they  mix  the  fish  up  with 
potato,  turnip,  garlic,  onions,  herbs  and  bread,  it  makes  a  very 
cheap  dish  for  them,  and  perhaps  the  condiments  hide  the 
muddv  taste  of  the  fish. 

I  think  myself  I  am  prepared  to  modify  my  former  opinion 
of  the  carp  for  cultivation  purposes,  to  this  extent:  If  they 
can  be  kept  or  raised  in  ponds  where  they  cannot  get  out  into 
the  open  streams,  and  can  thus  be  prevented  from  diminishing 
the  supply  of  fish  in  those  streams,  I  am  in  favor  of  so  raising 
them ;  because  I  believe  as  long  as  an  industry  can  be  made  out 
of  any  fish  that  it  should  be  to  a  certain  extent  fostered.  But  it 
is  not  a  suitable  fish  for  the  streams  of  Pennsylvania,  most  of 
which  come  from  the  mountains,  naturally  pure,  and  these  fish 
befoul  these  waters. 

They  do  destroy  plant  life.  There  is  no  question  about  that 
with  us.  It  cannot  be  disputed  in  Pennsylvania  that  they  de- 
stroy the  water  vegetation,  and  destroy  it  in  large  quantities.  It 
is  also  undoubtedly  true  that  they  keep  the  water  muddy  and 
drive  the  bass  and  other  fishes  therefrom. 

By  destroying  the  vegetation  in  the  water  they  destroy  the 
minute  animal  life  on  which  bass  fingerlings  thrive. 

Not  only  bass  but  other  and  game  fish  are  deprived  of  food 
and  shelter  by  the  carp. 

It  is  for  these  reasons  that  I  am  not  a  friend  of  the  carp, 
and  why  I  have  opposed  its  further  introduction  in  waters,  and 
why  I  have  heartily  approved  in  Pennsylvania  of  the  enactment 
of  a  measure  which  makes  it  a  misdemeanor  to  plant  the  fish 
in  any  public  waters  in  Pennsylvania. 

In  short,  I  consider  the  German  carp  undersirable  fish. 

Mr.  Atkins:  The  trouble  seems  to  be  that  people  allow 
themselves  in  matters  of  taste  to  be  led  by  prej  udice  rather  than 
be  controlled  by  careful  judgment.  There  is  quite  a  general 
prejudice  against  the  carp  throughout  the  country ;  but  in  Illi- 
nois the  carp  is  found  to  be  a  good  thing. 

It  might  be  a  surprise  to  some  who  are  fond  of  black  bass 
and  have  a  high  opinion  of  it,  to  know  that  there  are  sections  of 
the  country  where  for  fifteen  or  twenty  years  past  there  has 
been  constant  opposition  to  the  black  bass.    That  is  the  state  of 
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things  in  Maine.  But  the  black  bass  is  not  to  blame  for  that. 
It  is  a  good  fish,  well  worthy  of  introduction.  But  the  people 
who  first  caught  it  were  for  some  reason  disappointed  about  it ; 
or  they  did  not  catch  the  other  fish  that  they  had  gone  after ;  so 
they  began  to  curse  the  black  bass ;  and  the  next  man  caught  the 
disease  and  the  prejudice  has  become  almost  universal.  I  cannot 
recollect  an  instance  of  having  heard  any  citizen  of  the  state  of 
Maine  speak  respectfully  of  the  black  bass. 

Now  I  am  inclined  to  think  the  trouble  about  carp  arises 
somewhat  from  a  similar  source.  People  do  not  wait  to  investi- 
gate facts,  but  arc  contented  to  found  decisions  upon  prejudice. 

Secretary :  For  several  years  I  have  been  very  much  inter- 
ested in  the  discussions  of  the  carp  question  before  the  Society, 
both  on  the  part  of  those  who  favor  and  those  who  are  opposed 
to  the  fish.  I  have  noted  this  fact,  that  those  who  speak  favor- 
ably of  the  carp  speak  by  the  card,  they  speak  from  investigation 
and  actual  knowledge.  But  I  know  that  those  who  speak 
against  the  carp  do  not  always  speak  from  actual  investigation. 
This  state  of  things  exists  in  my  own  state,  where  there  is  a 
strong  prejudice  against  the  carp.  If  I  am  present  at  some 
little  gathering  it  frequently  hai)pens  that  somebody  will  start 
off  with  a  tirade  against  the  carp ;  but  come  to  find  out,  he  knows 
nothing  about  it :  he  assumes  that  the  carp  muddies  the  stream, 
and  destroys  the  bass  spawn.  Certain  people  interested  in  fish- 
UYj;  ryiscd  quite  a  large  sum  of  money  last  year  to  seine  out  the 
carp  from  a  small  lake  near  Fond  du  Lac,  on  the  ground  that 
the  carp  destroyed  the  bass  and  the  pickerel !  They  seined  dili- 
gently for  one  week  and  did  not  find  a  carp  in  the  lake.  ( Laugh- 
ter. )  Vet  for  several  years  to  the  presence  of  carp  he  has  at- 
tributed the  cause  of  the  jKxir  fishing  in  that  pond.    (Laughter.) 

Lake  Koshkonong  is  the  Wisconsin  home  of  the  canvas  back 
(luck  on  its  flight  from  the  arctic  regions  to  the  south ;  and  can- 
vas hack  duck  have  l)ecn  very  plentiful  there  for  fifty  years,  un- 
til within  the  last  half  (1o7ami  years,  when  jK?rhaps  they  have 
iK'en  less  plentiful.  Shooting  clubs  and  others  interested  laid 
the  decrease  to  the  carp.  They  did  not  realize  that  a  law  in  the 
state  preveiuing  s])ring  s]io(>ting  had  been  repealed;  they  did 
not  realize  that  there  were  ten  guns  where  there  used  to  be  one; 
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that  each  gun  went  off  about  ten  times  as  fast  as  it  used  to,  and 
all  that  sort  of  thing.  So  they  went  at  it  to  seine  out  the  carp. 
While  they  were  doing  this  a  gentleman  in  Milwaukee  of  a 
scientific  turn  of  mind,  investigated  the  subject,  and  demon- 
strated that  the  canvas  back  duck  did  not  eat  wild  celery  at  all : 
and  that  if  the  carp  really  destroyed  the  wild  celery  it  had  noth- 
ing to  do  with  the  duck  question.  That  scientific  assertion  dam- 
pened the  ardor  of  the  duck  hunters  somewhat  as  to  their  charge 
against  the  carp ;  however,  they  went  to  work  and  caught  carp 
with  seines  at  Koshkonong  Lake.  But  they  discovered  that 
there  were  more  bass  in  the  lake  than  there  were  carp.  As  a 
matter  of  fact,  they  caught  comparatively  few  carp ;  and  there- 
fore the  ground  that  the  carp  had  destroyed  the  supply  of  the 
canvas  back  duck,  does  not  seem  tenable. 

Now  I  am  very  much  interested  in  this  subject  and  have  no 
prejudice  either  way.  But  when  there  is  an  under  dog  I  have 
sympathy  for  him,  and  as  everybody  jumps  on  the  carp,  I  have 
been  waiting  for  some  positive  information,  some  real  investiga- 
tion, to  prove  that  carp  aflPected  the  breeding  of  other  fishes, 
that  they  destroy  the  spawn  of  the  black  bass,  or  that  they  inter- 
fere with  the  spawning  beds.  Now  I  think  that  this  paper  of 
Mr.  Cole's  here,  perhaps  does  not  dispose  of  that  subject  en- 
tirely ;  but  it  certainly  gives  a  good  deal  of  strong  evidence  that 
carp  do  not  affect  the  spawning  beds  of  other  fishes. 

I  wish  if  anybody  has  any  positive  information,  the  result 
of  investigation  on  this  subject,  that  we  could  have  something 
definite  before  this  meeting,  so  that  we  could  tell  whether  carp 
were  a  real  injury  or  not. 

Mr.  North :  We  have  a  great  many  carp  in  Ohio,  and  a  very 
large  industry  around  Port  Ointon,  catching  and  shipping  carp. 
There  is  no  question,  however,  but  that  the  carp  are  very  in- 
jurious to  duck  marshes.  They  feed  on  the  wild  rice,  and  the 
marshes  are  deprived  of  vegetation ;  and  the  ducks  absolutely 
do  not  come  to  those  marshes  which  thev  formerlv  used  to  fre- 
quent  in  great  numbers ;  but  it  appears  to  me  that  the  carp  is 
with  us,  and  is  with  us  to  stay :  and  you  cannot  exterminate  it 
by  talking.  The  only  way  to  do  is  to  educate  a  lot  more  Penn- 
sylvanians  to  eat  them,  and  thus  reduce  the  supply.  (Laugh- 
ter.) 
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ehaii :  It  is  possible  that  I  may  be  among-  those  whi 
know  not  ig  whatever  about  the  carp,  but  one  statement  I  wouH'  ^ 
like  to  make  emphatically,  and  that  is,  I  ha\'e  seen  carp  on  many 
occasions  eat  spawn  :  1  have  seen  carp  on  many  occasions  muddy 
the  water  greatly ;  I  have  seen  carp  root  iip  water  plants.  I 
cannot  make  it  too  emphatic.  I  may  not  know  much  about  the 
habits  of  the  carp,  but  I  can  tnist  my  eyesight. 

I  have  among  my  force  a  superintendent  who  has  also  seen 
a  great  deal  of  that  sort  of  thing:  and  a  few  moments  ago  he 
stated  to  me  a  matter  that  he  had  seen  himself.  In  Lake  E^^ 
within  a  year,  a  twenty-pound  carp  which  was  caught,  was 
found  to  be  simply  packed  so  full  of  spawn  that  when  it  was 
taken  from  tlie  water  the  spawn  jwured  from  its  mouth ;  and, 
furthermore,  carp  iiad  been  seen  time  and  again  in  the  waters 
cif  the  peninsula  adjoining  Lake  Erie,  taking  the  spawn  from  the 
spawning  beds. 

Secretary:    What  kind  of  fish  was  on  those  spawning  beds? 

Mr.  A,  G.  Duller :    The  carp  was  seen  going  on  the  beds  of 

the  pike  and  eating  ihe  spawn. 

Mr.  Whish :  In  view  of  the  fact  that  the  carp  is  an  infernal 
nuisance,  although  his  many  friends  do  not  believe  it,  I  move 
that  we  lay  the  spawn  matter  on  the  table.    (Laughter.) 


THE  POLICY  OF  CEDING  THE  CONTROL  OF  THE 

GREAT  LAKES  FROM  STATE  TO 

NATIONAL  SUPERVISION. 

BY  MR.  C.  D.  JOSLYN. 

Mr.  President  and  Gentlemen : — When  I  was  called  upon  by 
our  secretary  some  months  ago  to  write  something  upon  the 
policy  of  ceding  to  the  federal  government  the  control  of  the 
Great  Lakes,  I  gladly  assented,  but  according  to  my  usual  cus- 
tom, put  off  the  task  until  the  last  minute,  and  now  I  must  con- 
fess that  I  have  not  written  a  paper,  so  must  speak  from  notes 
written  since  I  came  here. 

Until  a  few  years  ago,  Michigan  was  engaged  in  raising  and 
planting  whitefish  in  the  lake  waters  which  well  nigh  surround 
her.  It  is  safe  to  say  that  in  this  work  she  was  very  successful 
under  the  circumstances.  But  after  a  while  we  realized  that  the 
efforts  of  a  single  state,  no  matter  how  well  directed,  were 
wholly  inadequate  to  meet  the  demands  and  accomplish  practical 
results ;  that  unless  the  work  was  systematically  done  all  along 
the  Great  Lake  chain,  the  work  of  one  state  alone  would  be  of 
very  little  avail.  So  an  agreement  was  made  with  the  proper 
representatives  of  the  federal  government,  whereby  the  federal 
officers  took  charge  of  our  whitefish  hatching  stations,  collected 
spawn  of  whitefish,  lake  trout,  and  wall-eyed  pike  from  Michi- 
gan waters,  and  returned  75  per  cent,  of  the  product  of  that 
spawn  to  the  lake  waters  bordering  on  the  state.  From  that  time 
on  Michigan  has  had  planted  in  the  waters  surrounding  her, 
from  50,000,000  to  250,000,000  whitefish  and  other  fry  every 
year  since,  at  a  cost  to  her  of.  perhaps,  $300  or  $400  per  annum. 

At  the  present  time  it  may  be  said  that  probably  nearly  all 
of  the  successful  work  in  planting  food  fislies  in  the  chain  of 
lakes,  is  done  by  the  L'nited  States  government.  That  it  has 
been  successful  is  beyond  a  doubt.  But  the  ultiw-ate  results  will 
in  a  great  measure  depend  upon  proper  protection  to  that  work 
which  the  federal  government  is  not  now  in  a  position  to  give. 

Years  ago  irf  many  places  where  whitefish  were  abundant. 
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i.an.111  of  them  was  so  reckless  and  wasteful,  that  tlicy 
were  soon  txteniiiiiated  from  those  places.  Now  at  many  of 
those  points  they  are  reappearing,  notably  in  the  Detroit  River. 
All  of  you  who  are  familiar  with  whitefish  planting  know  that 
a  planted  fish  can  be  told  from  a  native.  We  know  that  the  fish 
which  are  coming  in  now  are  the  results  of  planting. 

When  these  fish  appear  in  sufficient  numbers  they  will  again 
attract  the  attention  of  the  fishermen  and  will  be  again  extermi- 
nated. Without  the  power  to  protect  its  own  work  it  is  per- 
fectly clear  that  even  the  United  States  cannot  keep  up  and 
make  good  against  the  reckless  destruction  of  fish  that  now  goes 
on  in  that  chain  of  lakes  on  which  eight  states  border.  Each  of 
ihose  states  is  interested  in  the  great  fishing  industry  in  those 
waters,  but  every  state  in  the  Union  is  concerned  in  having  the 
fisheries  so  conducted  that  the  bountiful  supply  of  edible  fish 
which  nature  has  provided,  shall  remain  for  the  present  and 
future  generations. 

In  the  very  nature  of  things  the  laws  of  the  different  states 
intended  to  protect  the  edible  fish  supply,  are  not  and  never  will 
be  uniform.  What  one  state  deems  wise  another  does  not.  Some 
have  a  closed  season,  others  have  not.  Some  have  it  at  one  time 
and  some  at  another.  The  evils  growing  out  of  this  situatkm 
have  long  been  recognized,  especially  by  those  living  around  the 
lakes.  Meetings  have  been  held  by  representative  men  from  the 
bordering  states  and  from  the  Dominion  of  Canada,  but  no  satis- 
factory agreement  as  to  wliat  should  be  done  has  ever  been 
reached,  nor  has  there  been  any  uniformity  of  opinion  upon  the 
most  important  questions  until  last  .April.  At  that  tinie  such  a 
meeting  was  held  in  Chicago  antl  there  appeared  a  determina- 
tion to  get  together.  The  result  of  the  meeting  was  that  we  did 
agree  upon  several  recommendations  to  be  made  to  the  respect- 
ive legislatures  of  the  states  represented.  But  the  sad  sequel  of  it 
all  is  that  no  two  of  the  legislatures  agreed  to  nor  followed  these 
recommendations.  Some  states  followed  sonie  part  of  them, 
other  states  followed  some  other  part,  but  there  was  no  uni- 
formity and  no  unanimity.  So  that  we  are  just  where  we  started 
— nothing  accomplished. 

In  the  meantime  the  food  fishes,  generally  speaking,  are  dis- 
appearing from  the  lakes.     Although  the  federal  government 
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has  been  successful  with  regard  to  some  of  them,  there  are  oth- 
ers which  need  looking  after,  and  all  sadly  need  protection  which 
the  states  cannot  give. 

"Imported  Russian  Caviar"  is  made  and  put  up  at  Grand 
Haven,  Michigan!  It  is  made  mostly  from  sturgeon's  eggs 
captured  mainly  from  Lake  Michigan,  but  to  some  extent  from 
the  other  lakes.  This  industry  has  been  carried  on  to  such  an 
extent  that  this  valuable  fish  has  been  almost  exterminated  from 
these  waters. 

This  is  a  subject  which  was  under  discussion  at  the  meeting 
in  Chicago,  and  a  resolution  was  adopted  recommending  that 
there  be  a  closed  season  for  this  fish  for  a  long  term  of  years — 
ten  years,  I  think.  Michigan  recognized  the  importance  of  that 
recommendation  and  last  winter  enacted  a  law  forbidding  the 
taking  of  sturgeon  for  ten  years.  But,  let  me  inquire,  of  what 
use  is  such  a  law  in  Michigan  unless  the  other  states  and  the 
Dominion  of  Canada  do  likewise?  It  is  quite  true  that  Michi- 
gan, with  its  two  thousand  miles  of  coast  line,  cuts  a  great  figure 
in  this  matter,  but  it  is  absolutely  idle  to  say  that  it  alone  can 
accomplish  any  lasting  good. 

There  is  another  feature:  Even  if  these  bordering  states 
could  get  together,  there  is  yet  Canada  to  be  dealt  with.  From 
the  head  of  Lake  Superior  to  the  foot  of  Lake  Ontario,  one  side 
of  this  great  chain  of  lakes,  except  Lake  Michigan,  is  bordered 
by  a  friendly  but  foreign  country.  Friendly  as  our  neighbors 
are,  willing  as  they  are  to  co-operate  with  us,  it  yet  remains  that 
no  state  can  make  a  valid  and  binding  agreement  with  Great 
Britain  or  any  of  its  provinces.  The  Province  of  Ontario,  and, 
I  think,  the  entire  Dominion  of  Canada,  are  very  much  alive  to 
the  serious  condition  of  the  lake  fisheries ;  yet,  without  a  valid 
treaty  to  bind  them,  their  legislative  bodies,  like  those  of  the 
states,  are  quite  likely  to  yield  now  and  then  to  the  importunate 
demands  which  "vested  interests'*  in  the  fishing  industries  may 
and  sometimes  do  make. 

In  the  circumstances,  then,  nothing  like  uniformity  can  ()» 
attained.  Still,  if  the  fish  of  our  Great  Lakes  are  not  to  be  en- 
tirely destroyed,  if  they  are  to  be  propagated,  planted  and  pro- 
tected in  these  waters,  so  as  to  produce  the  best,  or  even  bene- 
ficial results,  it  must  be  done  in  a  uniform  manner,  under  uni- 
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form  laws,  uniformly  enforced.  It  is  too  plain  for  argument 
that  this  uniformity  can  only  be  brought  about  on  our  side  of 
the  lakes  by  our  national  government.  So  forcibly  have  these 
things  come  home  to  us  who  live  on  the  lakes,  that  at  the  meet-  • 
ing  in  Chicago  which  I  have  mentioned,  it  seemed  to  be  the 
unanimous  opinion  of  those  present,  that  the  entire  matter  of 
propagating,  planting  and  protecting  fish  in  our  inland  seas, 
should  be  put  in  the  hands  of  the  federal  government.  This  is 
certainly  and  surely  the  only  means  of  saving  the  food  fishes 
which  naturally  thrive  in  them,  for  those  who  are  to  come 
after  us. 

It  remains  to  be  considered  whether  this  can  be  done  without 
seriously  infringing  on  the  internal  police  powers  of  the  several 
states.  I  most  unhesitatingly  assert  that  it  can.  It  will  be  re- 
membered that  quite  a  number  of  the  powers  granted  the  fed- 
eral government  in  the  United  States  constitution  were  given 
only  after  acrimonious  discussion.  Grave  fears  were  expressed 
that  these  powers  would  destroy  the  right  of  the  state  to  regu- 
late their  internal  affairs.  But  we  know  now  that  they  have  not. 
Who  now  doubts  the  wisdom  of  the  commerce  clause  of  the 
federal  constitution  under  which  President  Roosevelt  broke  the 
Xorthern  Securities  monopoly.  L'nder  it  Congress  has  again 
and  again  asserted  its  right  to  regulate  interstate  commerce :  yet 
the  Supreme  Court  of  the  Ignited  States  has  many  times  upheld 
state  police  regulations  of  such  traffic. 

A  few  years  ago  the  state  of  .Alabama  enacted  a  statute  im- 
ix)sing  a  penalty  of  $ioo.  I  think,  upon  telegraph  companies 
which  should  negligently  fail  to  deliver  a  message  within  its 
bonkTs.  A  suit  was  brought  against  one  company  to  recover 
such  penalty,  and  it  undertook  to  defend  on  the  groimd  that  the 
Alabama  statute  was  an  interference  with  interstate  commerce. 
lUil  the  .Sui)reme  Court  of  the  I'nited  States  said  it  was  not; 
that  Alabama  had  a  perfect  right  to  inflict  a  i)enalty  U|x>n  the 
conii)any  for  not  carrying  out  its  contract  within  her  Ixirders. 

The  federal  government  carries  our  mails  and  regulates 
their  use,  and  no  hnnest  i)ers()n  is  harmed  by  this  exercise  of 
federal  i)ower. 

In  fact  the  people  would  not  n<»w  tolerate  state  regulation  of 
our  postal  affairs,     i-'ederal  courts  are  given  jurisdiction  in  all 
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admiralty  and  maritime  matters,  but  no  one  has  ever  supposed- 
that  such  jurisdiction  has  interfered  with  the  laws  of  any  state 
on  the  subject  of  water-craft,  nor  with  its  criminal  courts. 

Moreover,  the  matter  of  preserving  the  food  fishes  in  the 
Great  Lakes  is  not  merely  a  state  matter.  It  is  one  which  con- 
cerns the  entire  country ;  it  affects  all  the  people  of  the  country 
and  is  therefore  a  question  of  national  importance.  The  nation 
onlv  can  deal  with  it  successfullv. 

May  I  add  a  word  of  sentiment  ? 

I  willallow  no  one  to  go  before  me  in  giving  allegiance  to 
my  own  state.  If  ceding  control  of  the  Great  Lakes  to  the  fed- 
eral government  for  the  purposes  just  spoken  of  would  in  the 
least  interfere  with  the  right  or  power  of  Michigan  to  manage 
its  own  affairs  within  its  own  borders,  then,  emphatically,  it 
should  not  be  done.  But  our  experience  shows  conclusively  that 
it  will  not. 

The  structure  of  our  national  government  is  upon  founda- 
tions laid  deep  and  strong.  To  my  mind  the  master  builder  was 
John  Marshall  of  the  Old  Dominion  state. 

It  was  he  who  demonstrated  to  the  judicial  world  that  the 
federal  constitution  created  a  nation  and  contained  within  itself 
the  power  of  self-maintenance ;  that  it  w^as  not  constructed  for 
a  day,  but  for  all  time.  The  arbitrament  of  the  sword  subse- 
quently demonstrated  its  physical  power. 

While  each  state  is  a  perfect  entity  with  plenary  and  ex- 
clusive power  to  regulate  its  own  domestic  affairs,  yet  each 
most  loyally  yields  to  the  federal  government,  full  and  ample 
power  to  sustain  itself  as  one  of  the  great  and  independent  na- 
tions of  the  earth. 

Jealousy  of  federal  control  should  no  longer  enter  into  the 
discussion  of  a  question  of  this  kind.  We  are  one  people.  We 
are  not  strangers  to  each  other.  The  citizen  of  Michigan  is  at 
home  and  among  friends  and  neighbors  in  West  Virginia,  and 
the  West  Virginian  is  equally  at  home  and  among  friends  and 
neighbors  in  Michigan. 

Our  interests  are  common.  Our  hopes  and  our  aspirations 
are  everywhere  the  same.  The  question  of  state  advantage  no 
longer  troubles  us.  What  is  the  best  for  all  is  now  the  question 
which  the  true  statesman  considers.     East,  west,  north  and 
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south  all  subscribe  to  the  great  underiying  principle — ^the  great- 
est good  to  the  greatest  number.  Our  state  governments  have 
become  permanently  welded  together  into  one  nation  now 
known  and  honored  as  the  foremost  in  all  the  world.  Every 
citizen  of  every  state  is  a  patriotic  worshiper  and  defender  of 
his  country's  flag.  Everywhere  we  teach  our  children  to  respect 
and  revere  it.  Every  American  citizen  is  proud  of  his  country 
and  proud  that  it  has  produced  a  Roosevelt. 

Shall  it  be  said,  then,  that  we  fear  to  make  its  banner  the 
emblem  of  authority  on  our  great  inland  seas  over  which  ride 
more  ships  than  enter  and  clear  any  port  in  the  world  ?  Most 
surely  not.  We  are  not  afraid  of  federal  power.  We  are  not 
afraid  of  federal  encroachment.  We  stand  uncovered  before  the 
old  flag ;  the  new  flag ;  the  flag  of  the  future !  Now,  as  it  always 
has  been,  always  shall  be,  the  flag  of  the  free. 

"Flag  of  the  stripes  of  fire ! 
Long  as  the  lofty  bard  his  lyre 
Can  strike,  Thou  shalt  inspire 

Our  song. 
We'll  sing  Thee  round  the  hearth ! 
We'll  sing  Thee  on  strange  earth ! 
We'll  sing  Thee  when  forth  to  battle  we  go 

With  clarion  tongue. 
Flag  of  the  free  and  brave  in  blood. 
Be  Thou  for  aye  the  blest  of  God." 


PROPAGATION  AND  CARE  OF  YELLOW  PERCH. 

BY  NATHAN  R.  BULLER,  PLEASANT  MOUND,  PENNSYLVANIA. 

Yellow  perch  is  as  widely  known  as  the  sun  fish  sometimes 
called  yellow  Ned.  Unlike  some  fishes  called  perch  it  is  a  true 
perch  with  the  black  bass  and  rock  bass  as  near  cousins.  It  is 
one  of  the  purest  types  of  the  family.  It  is,  in  fact,  the  most 
perfect  type  that  swims  in  American  waters.  It  is  one  of  the 
original  representatives  of  the  genus.  Far  back  in  the  earlier 
ages  of  the  world,  during  the  period  the  geologists  call  Devon- 
ian, when  fishes  were  the  dominant  form  of  life,  perch  of  a 
character  almost  identical  with  the  yellow  perch  of  to-day, 
formed  part  of  the  family. 

The  yellow  perch  is  found  in  nearly  all  the  waters  of  Europe 
and  those  of  Eastern  America,  from  Labrador  to  Georgia,  and 
in  my  opinion  should  be  more  extensively  propagated,  and  by 
successfully  doing  this  it  can  be  made  to  become  commercially 
valuable  as  well  as  aflfording  ample  sport  for  the  disciples  of 
Izaak  Walton. 

By  the  advice  of  my  chief,  Hon.  W.  E.  Meehan,  I  have  taken 
up  the  study  of  the  yellow  perch,  to  find  out  economical  meth- 
ods of  propagation,  and  I  will  relate  what  my  efforts  amount  to 
thus  far,  and  I  trust  there  will  be  discussion  had  and  ideas 
advanced  by  those  present  who  have  made  efforts  in  that  direc- 
tion. 

In  order  to  demonstrate  that  yellow  perch  could  be  placed 
in  ponds  and  artificially  fed,  I  placed  500  in  a  pool  150  feet  long 
by  45  feet  wide,  varying  in  depth  from  4  feet  to  12  inches.  We 
commenced  to  feed  with  ground  liver  and  found  that  in  the 
course  of  time  the  fish  took  it  very  readily.  From  all  appear- 
ances they  thrive  and  continue  in  a  healthy  condition. 

These  fish,  which  were  yearlings  and  two-year-olds,  were 
placed  in  a  pool  one  year  ago  and  are  the  fish  that  I  received  my 
eggs  from,  but  I  would  advise  that  the  parent  fish  should  have 
very  large  ponds,  covering  four  or  five  acres  if  possible,  cer- 
tainly not  less  than  one-fourth  of  an  acre. 
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April  15  the  ice  left  my  pond  and  shortly  afterwards  I  found 
perch  in  the  act  of  spawning,  which  continued  on  until  the  12th 
of  May.  Most  of  the  eggs  were  gathered  in  stringy  after  the 
fish  deposited  them  on  the  branches  which  I  placed  in  the  ponds 
for  that  purpose,  and  they  were  therefore  very  easily  collected. 
When  the  intention  is  to  hatch  in  a  pond  instead  of  allowing  the 
eggs  to  remain  on  the  branches,  gather  them  and  place  on  egg 
trays,  allowing  the  trays  to  float  loosely  over  the  pond,  the 
action  of  the  waves  will  keep  the  eggs  free  from  sediment. 

At  the  present  time  I  am  unable  to  say  how  successful  my 
pond  work  will  be,  as  I  do  not  intend  to  draw  off  the  water  until 
the  month  of  September. 

The  method  that  appeals  to  me  as  being  the  proper  one  to 
pursue,  is  the  using  of  a  series  of  troughs  16  feet  long,  18  inches 
wide  and  8  inches  deep.  Eggs  can  be  placed  in  the  troughs  on 
trays.  A  trough  of  the  dimensions  I  have  mentioned  has  a 
capacity  of  10,000  perch  until  they  are  three  months  old.  They 
will  readily  accept  milk-curd  as  soon  as  the  sac  is  absorbed. 
I  continued  feeding  the  curd  until  they  were  twelve  days  old, 
and  after  that  I  fed  them  on  ground  liver,  which  was  taken 
very  readily.  In  my  observations  I  have  not  found  any  disease 
of  any  kind  to  attack  them. 

I  have  also  been  watching  very  closely  to  discover  any  indi- 
cations of  cannibalism.    Thus  far  I  have  not  detected  anv. 

I  verily  believe  that  by  using  these  methods  and  growing 
the  fish  to  the  size  here  exhibited,  our  rivers  and  inland  lakes 
will  soon  again  teem  with  these  fish. 

niscrssioN. 

Mr.  Buller  said  while  reading  his  paper :  I  have  a  few  spec- 
imens in  a  l)()ttle  that  I  have  fed  on  milk  curd  and  beef  liver. 

(  Kxhibited.) 

I  know  these  can  l)e  hatched  in  jars. 

There  is  a  chain  of  lakes  in  the  state  of  Pennsylvania  cover- 
ing  five  counties,  and  these  lakes  are  kettle  holes,  varying  in  size 
from  150  acres  to  a  thousand:  and  I  think  there  are  192  in  the 
chain.  Long  years  ago  these  lakes  were  practically  all  inhabited 
by  l)r(M)k  trout,  but  by  the  denuding  of  the  forests  the  brook 
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trotit  have  disappeared,  and  to-day  they  are  inhabited  by  yellow 
perch,  pickerel  and  bass.  The  object  of  this  work  is  to  discover 
methods  to  grow  these  perch  economically,  and  restock  these 
lakes  by  changes  of  blood  from  one  lake  to  another,  and  if 
anyone  has  done  any  work  in  this  respect  we  would  like  to  hear 
from  him. 

The  eggs  are  placed  on  the  trays  in  lace  form ;  and  another 
thing  that  I  observed  of  this  matter  is  this:  I  had  placed 
grasses  in  the  ponds  and  eggs  were  deposited  on  the  grasses; 
but  I  found  that  the  action  of  the  waves  had  taken  a  great  many 
of  the  eggs  off  the  grasses,  and  they  fell  to  the  bottom  and 
smothered;  but  by  measuring  them  up  after  the  fish  had 
spawned  and  placing  them  on  the  trays,  that  was  avoided,  and 
for  that  reason  I  used  the  tray. 

Mr.  Harron :    To  handle  yellow  perch    eggs    on    troughs 
would  require  a  great  many  troughs,  would  it  not  ? 

Mr.  N.  R.  Buller:  They  can  be  easily  handled. 

Air.  Meehan :    Is  not  the  trough  made  particularly  intended 
the  purposes  of  distribution  in  our  inland  streams  ? 

Air.  N.  R.  Buller :  Yes.    To  plant  the  fry  in  large  quantities 
•s  necessary  to  use  jars.    The  trough  would  not  be  practicable 
that  purpose. 

^Ir.  Harron :    I  undertook  to  hatch  them  at  our  station,  but 
id   I  could  not  do  so.     You  can  easily  develop  them  in 
;,  but  you  cannot  hatch  them  loose  in  troughs,  I  under- 
^,  for  they  become  like  a  mass  of  jelly,  and  so  buoyant  that 
^^''^   will  float  down  and  constantly  clog  the  screens. 

r.  Buller :    I  have  found  no  trouble  in  handling  them  on 

y. 

r.  Titcomb :    How  many  to  a  tray  ? 

r.  Duller:     About  50,000.     I  intended  merely  to  raise 

fingerlings. 
r.  Titcomb:    Did  you  raise  10,000  fish  to  the  fingerling 

Yes. 

IS 
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on :  They  did  nicely  until  about  ready  to  hatch, 
and  then  we  had  to  transfer  them  to  our  collector  courier,  and 
they  were  placed  in  there  as  a  solid  mass,  and  hatched  out  88^. 
But  il  requires  constant  care  and  attention  to  prevent  smother- 
ing from  dead  corners  of  waters,  that  is,  where  there  is  not  a 
complete  circulation  of  water  through  the  bottom  of  this  tank. 
My  idea  is  that  the  best  way  to  handle  perch  eggs  on  a  large 
scale,  is  in  an  open  mouth  jar  with  a  spout  attached  so  as  to  pass 
the  young  from  the  hatching  vessel  to  the  receiver. 

Mr.  BuUer:  1  agree  with  you,  when  you  hatch  the  frj-  in 
large  numbers. 

Mr.  Titcomb:  It  is  remarkably  good  work  to  handle  lo.ooo 
fry  in  those  troughs.    What  is  the  loss  ? 

A.     The  loss  is  very  light. 

Q.     Do  you  count  out  your  fish  ? 

A.     Yes,  sir. 

Wr.  Titcomb:    1  think  that  is  remarkable. 

Mr.  Buller :  I  found  very  little  trouble  after  the  sac  period. 
They  took  food  very  readily  and  I  brought  up  these  questions 
because  I  think  the  matter  is  very  important  to  our  inland  lakes. 

Mr.  Meehan:  Did  you  not  find  this  successful  on  a  large 
scale,  I  mean  the  mere  hatching,  by  using  the  trays  on  the  ponds 
as  you  describe,  simply  putting  the  eggs  on  the  trays  and  allow- 
ing the  trays  to  float  loose  on  the  pond? 

Mr.  Buller:    Yes. 

Mr.  Meehan:  There  is  another  question  and  that  is  the 
temperature  of  the  water.  We  found  where  the  water  was  cold, 
just  about  the  time  the  eggs  were  hatching  out,  a  large  number 
of  fry  died.    It  fell  to  44°  and  little  fish  died  by  the  thousand. 

Mr.  X,  R.  Buller :  I  took  some  of  the  eggs  over  into  the 
trout  department,  put  them  into  those  troughs,  and  the  tempera- 
ture of  my  spring  water  at  Pleasant  Mount,  is  47°  ;  and  they  all 
died  in  twenty-four  hours. 


J 


American  Fisheries  Society.  227 

Mr.  Harron:     At  what  temperature    did    the    fish    begin 
spawning  ? 

Mr.  Buller :    I  dont  know  what  the  temperature  of  the  pond 
was. 

Mr.  Harron:    My  experience  is  they  begin  always  at  42°. 

Mr.  Buller :    I  notice  in  all  our  lakes,  as  soon  as  the  ice  has 
left  the  lakes,  the  fish  commence  to  work. 

Mr.  Titcomb :    Did  you  try  transplanting  the  yellow  perch 
eggs  in  considerable  numbers  any  considerable  distance  ? 

Mr.  Buller:    No,  but  I  have  taken  the  time  and  have  held 
them  on  the  trays  for  forty-eight  hours. 

Q.     In  water? 

A.     No,  sir,  with  a  dampened  cloth,  and  also  had  them  in 
cans  the  same  length  of  time  in  water,  but  a  great  many  of  them 
smothered.     But  on  the  dampened  flannel  trays  they  were  all 
:ht. 

Air.  Meehan:    We  shipped  some  eggs  from  Erie  to  Belle- 
,  about  250,000,  in  cans.    Many  of  them  hatched  on  the  w^ay, 
<i  the  bulk  of  the  eggs  that  arrived  were  dead. 

Air.  Titcomb :    Did  you  aerate  the  water  ? 

Xir.  Meehan :    Yes.    In  one  instance  I  accompanied  the  eggs 
'->'s^lf .    It  was  remarkably  cold  all  the  way  through.    The  tem- 
jure  of  the  water  remained  stationary,  44^,  from  Erie  to 
^^-^ne ;  and  the  fish  began  to  hatch  shortly  after  the  car  moved ; 
'^^       they  died  almost  as  fast  as  they  hatched,  and  before  we 
Ifced  our  destination  nearly  all  the  eggs  that  were  not  hatched 
dead. 


tfm.m 


Do  you  consider  the  experiment  conclusive  ? 

r.  Meehan :    I  should  call  the  shipment  of  eggs  in  cans  in 
manner,  a  failure  under  those  conditions. 

r.  A.  G.  Buller :    How  do  you  place  year  eggs,  in  jars? 
r.  Harron :    I  hatched  them  nearly  all  in  the  open  tanks, 
r.  A.  G.  Buller :    What  would  be  your  method  of  putting 
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ire         111  the  jar  wiien  you  use  the  jar?    E 
them  ill  me  jar? 

Mr,  Harron:  I  place  them  in  the  jars,  just  let  them  drop 
right  in,  without  suspending  them  from  a  string,  placing  ribout 
260,000  eggs  in  a  jar. 

Mr.  A.  G.  Buller:  I  tried  that  in  the  Erie  hatchery  and  I 
found  when  the  fish  were  about  ready  to  1-atch  out  that  they 
were  smothered,  and  few  eggs  came  out,  and  w'lat  did  not  come 
out  were  smothered.    Perhaps  I  did  not  nm  enough  water. 

Mr.  Harron :  I  ran  about  two  gallons.  In  the  future  I  pro- 
pose to  hatch  them  all  in  the  jars, 

Mr.  Llullor:  My  experience  was  that  about  the  time  they 
were  hatching  out  they  died.  What  few  came  out  died  and 
what  did  not  come  out  smothered  in  the  egg. 

Mr.  Harron:  The  fry  rise  very  readily  after  hatching,  and 
there  is  no  reason  why  they  should  die  in  the  jar. 

Mr.  Buller :    Probably  I  did  not  have  enough  water  running. 

Mr.  Titconib;  At  anollier  one  of  our  stations  wc  decided 
that  the  open  pump,  Downing  jar,  is  the  best  thing  for  hatching 
yellow  perch  eggs.  I  hope  that  there  will  be  further  experi- 
mentation on  the  subject  of  transportation.  It  is  possible  for  the 
bureau  to  go  to  the  head  of  Lake  Qiamplain  and  take  hundreds 
of  millions  of  yellow  perch  eggs.  The  yellow  perch  on  Lake 
Champlain  is  a  drug  in  the  market.  When  the  water  rises  in  the 
spring  these  perch  go  into  marshes  and  spawn,  and  the  spawn 
is  left  hanging  on  the  weeds  as  the  water  recedes ;  so  it  is  possi- 
ble to  collect  hundreds  of  millions  of  eggs— gallons  and  gallons 
of  them. 

Mr.  Meehan;  We  intend  to  pursue  this  matter,  because  of 
the  conditions  that  exist  in  jxirtions  of  our  state.  With  us  it  is 
A  question  of  propagating  these  fish  in  enormous  quantities. 
We  must  do  it.  It  has  come  to  a  point  where  for  a  greater  part 
of  the  stale  it  is  necessary  to  hatch  them  in  that  way,  and  we 
intend  to  limit  ourselves  by  our  cajracity  to  get  them  out,  so  that 
it  wilt  become  a  question  of  successful  transportation. 

Mr.  Downing :    A  few  years  ago  I  had  a  little  expcrietice  in 
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hatching  yellow  perch.  I  did  it  as  an  experiment.  I  was  en- 
gaged in  another  work,  but  I  had  a  chance  to  get  a  few  of  the 
eggs,  and  I  carried  them  from  North  Bass  Island  to  Sandusky, 
in  a  pail  and  in  a  pan.  When  I  got  to  Sandusky  I  found  a  large 
part  of  the  eggs  stuck  to  the  bottom  of  the  pan,  and  I  saw  that 
if  I  removed  them  from  the  pan  I  would  injure  them,  and  I  left 
them  in  the  pan  and  turned  a  small  stream  of  water  on  them  and 
arranged  them  so  that  the  water  would  go  into  a  screened  box ; 
and  the  others  I  put  into  a  jar.  In  putting  them  into  the  jar  I 
let  them  wind  right  around  the  tube,  and  in  eight  days  they 
hatched,  and  so  far  as  I  could  see  thev  hatched  ioo%.  I  did  not 
see  that  any  died  or  were  wasted ;  and  it  seemed  to  me  at  that 
time,  that  it  was  a  verv  easy  matter  to  hatch  that  kind  of  fish. 

Mr.  Harron :    I  would  like  to  ask  Mr.  Downing  if  he  noticed 
the  temperature  of  those  that  hatched  in  eight  days. 

Mr.  Downing:  Pretty  high — about  70^.  That  was  some 
time  ago  and  I  do  not  exactly  remember  the  temperature. 

Mr.  Harron :  My  experience  is  that  it  takes  the  yellow 
perch  egg  10  to  20  days  to  hatch  out  at  a  mean  temperature  of 

47°  to  54°. 

Mr.  Townsend :  We  have  had  a  half  bucket  full  of  eggs 
which  kept  in  good  condition  and  30,000  to  50,000  hatched  out 
each  season. 

Mr.  Buller :    How  far  had  the  eggs  advanced  ? 

Mr.  Townsend :  They  hatched  pretty  promptly.  The  fur- 
ther the  eggs  are  advanced  the  harder  it  is  to  transport  them. 

Mr.  A.  G.  Buller :  That  was  the  trouble  with  the  eggs  that 
Mr.  Meehan  took ;  they  were  hatching  on  the  way :  and  also 
Avith  those  that  I  sent  to  Belief  out — they  were  practically  all 
hatched  out.  The  eggs  Mr.  Nathan  Buller  spoke  of  were  green 
^ggs  and  not  difficult  to  carry;  but  as  for  carrying  them  any 
distance  on  trays  when  they  are  ready  to  hatch  I  do  not  think  it 
can  be  successfullv  done. 

Mr.  Meehan :  There  does  not  seem  to  be  any  limit  in  reason 
to  the  number  of  yellow  perch  that  may  be  carried.  You  can 
carry  nearly  as  many  yellow  perch  in  a  [Kmd  as  you  can  of  trout 


relatively.   Tlicv  i.lo  remarkably  well,  and  fctd  on  tVii-  sa 
readily.' 

Mr.  Nalhan  R.  BuUcr:  Most  all  my  eggs  were  gathered 
green,  and  I  found  the  trays  gave  the  best  satisfaction  camit^ 
green  eggs  in  water.  While  tliey  had  all  the  attention  possible 
I  found  a  great  many  of  them  were  dead.  I  don't  say  carrying 
them  half  a  day,  but  these  experiments  of  hokling  these  eggs 
were  for  a  couple  of  days.  And  f  have  also  taken  the  eggs  frcHn 
the  lake  and  carried  them  on  the  trays  and  placed  them  in  the 
evening,  and  bad  perch  in  the  morning,  and  they  went  ihroiigh 
successfully.  I  brought  up  this  question  about  the  perch  in  the 
pond  because  I  believe  that  it  can  be  made  a  very  fine  pond  fish 
with  pond  culture,  the  same  as  trout,  if  we  do  not  run  up  against 
something  next  year  that  we  did  not  see  this  year. 

Mr.  Downing:  I  would  like  to  ask  if  the  eggs  handled  were 
taken  from  the  fish? 

Mr.  Duller:  Most  of  the  eggs  were  gathered.  1  expressed 
some  of  the  eggs :  but  the  natural  impregnation  was  mnch  belter 
than  mine  was. 

Mr.  Downing:  In  my  experience  I  took  the  eggs  from  the 
fish. 

Mr.   Buller:     The  natural   impregnation   was  better  than 


Mr.  Lydell:  Some  years  ago  when  I  was  collecting  wall- 
eyed pike  spawn  in  the  Saginaw  district  for  the  Michigan  Fish 
Commission,  I  had  opportunity  to  take  a  great  many  perch  eggs, 
and  we  used  to  strip  them  as  they  came  aboard  of  the  boat  in 
great  numbers  and  turn  them  over  into  the  bay.  At  one  time 
we  stripped  a  large  i>ail  full  of  them  and  sent  them  down  to  the 
hatchery  at  Detroit,  We  took  the  eggs  oxirselves  right  from  the 
fish  and  put  them  in  a  jar  that  bad  some  cross- sect  ions  in  it, 
and  the  eggs  were  wound  around  in  there  so  that  they  could  not 
float  up  against  the  screen.  They  apparently  did  hatch,  and 
after  the  last  egg  had  hatched,  I  either  drew  upon  my  imagina- 
tion a  great  deal,  or  they  seemed  to  commence  hatching  from 
the  gelatin  after  iliat.  (Laughter.)  I  did  not  know  exactly 
when  it  was  going  to  stop. 


American  Fisheries  Society.  231 

Mr.  Whish :  In  New  York  state  the  yellow  perch  is  a  favor- 
ite fish,  and  although  we  do  not  attempt  to  raise  them  we  dis- 
tribute them,  because  we  find  that  where  there  are  a  lot  of  yellow 
perch  to  be  caught  in  the  ponds,  the  small  boy  and  the  average 
fisherman  are  satisfied  to  catch  them,  and  do  not  bother  the  bet- 
ter class  of  fish.  There  are  certain  small  streams  running  into 
one  of  the  lakes,  and  in  these  streams  the  small  perch  seem  to 
come  up  from  the  lakes.  I  have  always  thought  they  came  up 
to  escape  the  large  fish.  At  any  rate,  we  take  advantage  of 
their  coming  and  simply  go  there  with  a  little  net  and  cans,  and 
scoop  out  millions  of  them  in  the  fall  and  ship  them  as  finger- 
lings.  I  might  also  say  for  the  edification  of  the  yellow  perch 
brethren,  that  I  would  as  soon  catch  yellow  perch  on  a  light  rod 
as  trout.  '*If  that  be  treason,  make  the  most  of  it."  Yellow 
perch  sometimes  grow  to  a  weight  of  four  pounds  in  New  York 
state,  and  if  any  gentleman  wants  to  know  where  those  perch 
are  found,  I  will  send  him  a  map  of  the  district. 

Mr.  Meehan :  I  think  one  of  my  superintendents,  Mr.  Wil- 
liam Fuller,  of  Corry,  was  the  first  in  Pennsylvania  to  begin  the 
"%vork  of  experimenting  on  yellow  perch,  and  he  will  tell  you 
^something  about  expressing  the  eggs  from  the  fish  themselves. 

Mr.  Buller:  I  had  no  trouble  in  placing  them  and  they  fer- 
tilize just  as  well  as  any. 

Mr.  Harron :    I  think  Mr.  Downing  spoke  of  the  egg  stick- 
'  ^^.    I  have  made  some  little  experiments  with  the  impregnation 
f  the  eggs,  and  I  foimd  that  it  was  always  the  case  that  they  did 
^^ic:k  for  a  while.    In  the  case  of  the  eggs  that  I  collected  from 
h^  fish,  whenever  I  would  hoist  the  car  to  take  out  the  eggs  I 
not  find  a  single  string  attached  to  the  car.    They  were  all 
and  floating  buoyantly  over  the  bottom. 

Mr.  Downing:  One  reason  that  they  stuck  so  persistently 
the  bottom  of  the  pan  was,  that  the  pan  was  a  little  bit  dry 
len  the  eggs  were  put  in,  and  they  adhered  to  the  bottom  and 
?y  stayed  in  the  pan  till  they  hatched,  and  they  hatched  as 
?11  out  of  the  pan  as  out  of  the  jar,  and  apparently  they  all 
-tched. 
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NOTES  ON  THE  TAKING  OF  QUINNAT  SALMON 
EGGS. 


The  quinnal  ami  other  sahnons  of  the  Pacific  are  now  well 
established  as  a  staple  article  of  fixxi  throng^lioiii  most  civilij-ed 
countries ;  and  to  the  extent  that  they  can  be  proiluced  at  a  rea- 
sonable price  to  the  consumer,  the  demand  for  this  valuable 
food  staple  is  certain  to  grow  as  population  increases.  It  is  evi- 
dent, therefore,  that  to  maintain  a  normal  balance  between  con- 
simiplion  and  supply,  the  latter  must  be  greatly  increased  as 
time  goes  on.  The  future  of  an  important  soiirtre  of  food  wealth 
presents  a  serious  economic  problem,  the  solution  of  which  it  is 
now  generally  conceded  depends  in  a  great  measure  on  fish  cul- 
tural effort. 

.Assuming  then  that  the  future  of  the  salmon  industry  rcs,is 
i|iiite  largely  on  hatchery  propagation,  it  is  timely  to  inquire 
whether  production  in  this  way  may  not  be  substantially  in- 
creased through  improved  methods  that  practically  etiniinate 
all  loss  prior  to  the  eyeing  stage  of  the  ova  and,  though  perhaps 
of  less  importance,  incidentally  effect  substantial  economies  in 
the  cost, 

^ly  experience  in  salmon  culture  loads  to  a  positive  convic- 
tion that  the  single  feature  of  releasing  the  ripe  ova  by  incision 
and  gravity  rather  than  by  expression,  effects  a  saving  of  5  to 
i^"^-  of  the  ova  and  reduces  the  cost  of  production  to  the  eyeing 
stage  at  least  .^3  1-3'/'  ■  ^^  is  this  point  that  form  the  basis  of  the 
account  which  follows.  I'.arring  perhaps  some  minor  details,  no 
claim  is  made  to  originality,  for  taking  salmon  eggs  by  incision 
has  been  tried  in  various  ways  by  others,  though  perhaps  not  on 
so  large  a  scale  and  during  a  full  season's'  o]K;rations,  It  is  the 
purix>sc  to  dcscril>c  briefly  what  may  be  termed  the  old  and  the 
improved  way,  make  com|)arisons  and  submit  the  results  as  c\'i- 
dence  of  the  superiority  of  the  one  over  the  other. 

In  the  fall  of  U)0^  ami  again  in  i(j04,  the  writer  was  in  im- 
mediate charge  of  the  I'.  S.  I'.urcau  of  !"ishcries  .Sub-station  at 
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Battle  Creek,  California,  where  quinnat  salmon  have  been  propa- 
gated for  a  number  of  years. 

A  barrier  is  placed  across  the  stream  at  this  point  to  prevent 
the  ascent  of  the  fish  to  their  natural  spawning  grounds  imme- 
diatelv  above.  Below  this  barrier  or  rack  for  a  distance  of 
about  two  and  one-half  miles  to  where  Battle  Creek  empties 
into  the  Sacramento  River,  the  current  is  moderate,  the  stream 
broadens  and  is  much  deeper  in  places. 

About  one-half  mile  below  the  closed  or  upper  rack,  a  second 
or  retaining  rack  has  been  placed  across  the  stream,  so  arranged 
as  to  permit  free  entrance  to  the  fish  and  yet  preventing  in  a 
great  measure  their  dropping  back.  The  fish  are  taken  by  sein- 
ing at  various  points  between  these  racks,  and  range  in  size 
from  about  ten  to  forty  pounds,  the  average  being  about  twenty. 
The  method  of  taking  the  eggs  in  1903  is  practically  the  same  as 
had  been  employed  for  several  preceding  years.  The  ripe  fe- 
males, as  fast  as  caught,  are  transferred  to  pens,  whence  all  are 
removed  daily  and  spawned.  The  crew  for  this  purpose  consists 
of  ten  men,  as  follows :  One  man  to  dip  the  males,  one  the  fe- 
males, one  tail-holder,  one  head-holder,  one  stripper  for  females 
and  two  for  males,  one  €g;g  mixer  and  two  egg  washers. 

A  female  is  dipped  from  the  pen  and  the  net  handle  so  bal- 
anced on  a  rest  that  the  fish  is  swung  a  few  inches  above  the 
floor.  While  in  this  position  it  struggles  violently,  but  is  seized 
at  once  with  both  hands  by  the  tail-holder,  who  wears  woolen 
gloves  to  secure  a  firmer  hold,  and  raised  to  a  vertical  position. 
The  head-holder,  with  hands  protected  by  heavy  horse-hide 
gloves,  then  grasps  the  fish  by  inserting  his  thumbs  in  its  mouth 
and  his  fingers  under  the  gills.  The  tail-holder,  resting  upon 
one  knee,  brings  the  tail  of  the  fish  to  the  floor  and  the  vent  just 
above  the  edge  of  the  spawning  pan.  a  rectangular  vessel  sim- 
ilar to  the  ordinary  breadpan.  The  latter  is  placed  in  a  frame  to 
prevent  overturning  should  the  fish  slip  from  the  grasp  of  the 
attendants.  The  strij^per  then  expels  the  eggs  in  the  ordinary 
way,  passing  both  hands  two  or  three  times  down  the  full  leniJ:th 
of  the  abdomen.  As  a  twenty  or  thirty-pound  salmon  has  great 
strength  and  remarkable  contractive  powers,  it  is  generally 
necessary  for  the  stripper  to  exert  his  utmost  strength  to  start 
the  eggs,  even  when  they  are  fully  mature ;  in  fact,  strength 
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r  skill  is  necessary  at  tills  stage.    The  eggs  are  then 

lertilized  in  thy  usual  manner,  a  number  of  males  having  been 
thrown  out  on  the  platform  a  sufficient  length  of  time  to  allow 
them  to  become  exhausted,  and  they  nia\'  be  easily  handled.  The 
egg  mixer  stirs  the  mass  in  the  pan  with  his  bare  hands  and  the 
pan  is  tiien  transferred  at  once  lo  the  washers.  The  eggs  are 
cleansed  immediately  and  turned  into  buckets,  which  are  placed 
on  an  independent  platform  to  prevent  loss  or  injury  through 
vibration  or  concussion  during  the  extremely  delicate  stage  of 
adhesion  and  separation,  or  until  they  are  fully  hardened. 

For  a  number  of  years  past,  up  to  and  including  the  season 
of  1903,  it  has  been  the  practice  at  the  Battle  Creek  station  to 
return  all  females  as  they  are  stripped  to  a  separate  pen ;  then. 
after  the  day's  stripping  is  done,  throw  them  all  out  and  Will 
and  open  them  to  secure  the  10  to  15*^  of  eggs  that  remain 
after  stripping  or  ihat  cannot  be  obtained  by  pressure.  The 
eggs  taken  by  this  secondary  process.  designate<l  by  halcherj- 
employes  as  "butchered  eggs,"  are  not  equal  in  quality  to  those 
stripped,  though  nearly  so,  and  are  well  worth  saving.  The 
heavy  pressure  exerted  on  the  vital  organs  of  the  fish  during 
the  process  of  stripping  releases  a  considerable  quantity  of  blood 
rmd  foreign  matter,  which  mixes  with  the  eggs  and  necessitates 
ihe  lime  and  trouble  of  washing  them  several  times  in  a  normal 
salt  solution. 

Fishing  and  spawning  operations  at  the  Battle  Creek  station 
were  carried  on  during  the  season  of  1903  as  above  oiitlined. 

During  the  season  of  1904  the  fish  were  caught  in  the  same 
manner  as  in  i(j03  and  preceding  years,  but  a  radical  change  in 
one  important  ]xjint  of  spawning  the  fish  was  decided  upon. 
Instead  of  forcing  the  bulk  of  the  eggs  by  main  strength  and 
securing  the  remainder  by  opening  the  fish,  they  were  taken 
by  the  simple  method  of  incision  and  gravity.  The  spawning 
crew  is  the  same  as  under  the  old  method,  with  the  exception 
that  ou'j  man,  the  head-holder,  is  entirely  dispensed  with.  The 
female  is  dipped  up  as  before,  grasped  by  the  tail-holder  and 
laid  on  the  floor.  Inimediatelv  the  man  who  occupied  the  rela- 
tive position  ()f  spawn-taker  in  the  old  method,  strikes  a  sharp 
blow  on  the  back  of  the  head  of  the  fish  with  a  hammer,  causing 
instant  death.    The  tail-holder  then  releases  his  hold  and  inserts 
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one  finger  in  the  gill  opening  and  raises  the  fish  to  an  upright 
position,  the  vent  being  above  the  edge  of  one  side  of  the  pan 
with  the  abdomen  towards  the  "spawn-taker/*  The  latter,  in  a 
kneeling  posture,  grasps  the  tail  with  his  left  hand  in  order  to 
keep  the  fish  from  swaying,  while  with  his  right  hand  a  knife  is 
inserted  between  the  pectoral  fins,  and  with  a  single  vertical 
movement  of  the  arm  an  incision  is  made  down  the  entire  ab- 
domen of  the  fish  to  about  one-half  an  inch  to  one  side  of  the 
vent.  The  eggs  immediately  pour  in  a  mass  into  the  pan  below, 
gravity  being  the  only  force  exerted  uf)on  them.  They  are  then 
impregnated  in  the  usual  manner.  An  ordinary  pocket  knife  is 
used  for  cutting,  the  end  of  the  blade  having  a  keen  edge  to 
facilitate  the  rapidity  of  the  work.  It  is  essential  that  not  over 
an  inch  of  the  blade  be  allowed  to  penetrate  the  fish,  for  fear  of 
cutting  some  of  the  eggs.  This  is  easily  managed  by  firmly 
grasping  the  blade  an  inch  or  less  from  the  point  between  the 
thumb  and  forefinger,  which  serves  well  the  purjxjse  of  a  gauge 
while  making  the  cut. 

Practically  no  blood  falls  into  the  pan  following  a  quick, 
sharp  incision,  thus  avoiding  the  necessity  of  previously  bleed- 
ing the  fish.  In  the  methods  of  incision  heretofore  tried — most 
of  which  have  been  in  an  experimental  way — it  seems  to  have 
been  considered  necessary  to  bleed  the  fish  before  making  the 
cut  for  eggs.  But  in  practice  it  is  found  that  but  a  mere  trifle  of 
blood  flows  from  a  simple  incision  of  the  abdominal  walls,  so 
long  as  no  vital  parts  are  cut  or  forced.  Preliminary  bleeding 
appears  to  be  a  waste  of  time  and  effort  without  any  advan- 
tages. 

The  point  may  be  raised  against  the  plan  of  killing  the  fish 
in  advance  of  taking  the  eggs,  that  considerable  loss  may  be 
occasioned  by  killing  green  fish,  whereas  in  the  old  way  the 
fish  could  be  tried  and  then  returned  to  the  water  if  unripe.  In 
practice,  however,  we  find  that  if  ordinary  care  and  skill  be 
exercised  in  sorting  the  fish  at  the  time  of  capture,  the  number 
of  green  fish  cut  is  reduced  to  an  insignificant  minimum. 

The  total  number  of  females  stripped  during  the  season  of 
1903,  when  the  eggs  were  taken  by  stripping  followed  by  cut- 
ting, was,  in  round  numbers,  4,200 ;  total  number  of  eggs  taken, 
27,343,000 ;  eyeing  percentage,  79. 
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During  the  season  of  1904,  when  the  method  of  iiicieion  and 
gravity  was  tried  the  first  time  for  a  full  season's  operations,  the 
number  of  females  stripped  was  9,400;  number  of  eggs  takea, 
58,o68,CXX);  eyeing  percentage.  97^, 

In  making  a  comparison  between  the  fishing  and  spawniug 
work  of  the  two  seasons,  it  is  only  fair  to  state  that  weather 
conditions  were  considered  somewhat  better  in  1904  than  in 
1903,  The  increased  catch  in  1904  was  not  due  to  a  heavier 
run  of  fish  but  to  the  fact  that  in  1903  a  sudden  flood  carried 
away  the  upper  rack  in  mid-season.  But  so  far  as  spawning 
results  are  concerned,  if  there  was  any  advantage  in  1904  over 
1903  it  was  probably  offset  by  excessive  crowding  in  the  hatch- 
ery in  1904  and  also  by  the  had  condition  into  which  the  hatch- 
ing equipment  iiad  fallen  for  want  of  an  appropriation  to  re- 
place it. 

The  most  striking  point  of  advantage  of  the  new  method  is 
the  improvenient  in  the  ([ualitj-  of  eggs  obtained,  the  loss  under 
the  old  plan  being  ^i*^  in  1903,  while  under  the  new  plan  it  was 
a  trirte  less  than  zyi'l".  \o  iloubl  the  difTerence  would  not  be  so 
great  every  season,  Imt  the  writer  firmh*  beiicvcs  that  the  eveing 
percentage  should  never  fall  below  95  with  the  improved  plan, 
under  any  and  all  weather  conditions. 

It  seems  reasonable  to  assiune  that  the  improvement  in  the 
quality  of  the  eggs  is  due  cliieHy  to  the  elimination  of  the  heavy 
pressure  on  the  soft  antl  <leiicate  ova.  that  is  necessary  to  start 
the  flow.  It  is  true  tliat  as  soon  as  the  eggs  are  started  the 
pressure  may  be  somewhat  lessened,  but  a  great  deal  of  force 
must  still  be  used  to  resolve  the  mass  of  eggs  into  a  small  liquid 
stream  through  the  vent.  The  imnatural  force  thus  brought  to 
bear  unavoidably  subjects  the  eggs  to  the  danger  of  crushing 
and  straining,  and  also  starts  and  expels  a  part  or  alt  of  the 
green  eggs  that  should  not  and  iiecd  not  l>e  taken.  Incidentally 
it  should  be  noted  that  a  limited  number  of  green  eggs  are 
present  in  nearly  all  salmon  spawiied  at  the  right  time,  for  if 
the  taking  of  the  eggs  is  deferre<I  unli!  the  last  one  is  ripe,  loss 
by  hydration  of  those  nearest  the  veni  frequently  occurs. 

That  some  eggs_  are  crushed  in  stri]>]iing  is  evidenced  by  the 
fact  that  shells  are  washed  from  nearly  every  ])an :  and  it  seems 
reas<inahle  to  sup(>ose  thai  a  pressure  sufficient  to  rupture  even 
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a  small  percentage  of  the  eggs  is  responsible  for  additional  loss 
before  the  eyeing  stage,  if  not  afterwards. 

But  if  there  were  no  improvement  in  the  quality  of  the 
eggs  taken  by  direct  incision  of  the  female,  the  saving  in  labor 
and  expense  by  this  method  strongly  commends  its  general 
adoption  in  quinnat  salmon  work.  The  old  plan  requires  two 
handlings ;  first,  to  spawn  by  hand,  and  then  to  kill  and  cut  for 
the  purpose  of  securing  the  remaining  lo  to  15%  of  so-called 
'Tnitchered'*  eggs.  With  a  well  trained  crew  it  requires  but 
little  more  time  to  take  all  the  eggs  at  one  handling  by  the 
clean  and  quick  method  of  direct  incision  than  it  does  to  take  the 
"butchered"  eggs;  thus  one  handling  is  entirely  cancelled.  In 
practice,  we  found  that  100  females  are  spawned  by  direct  in- 
cision in  less  than  one-third  the  time  required  by  hand  stripping 
followed  by  cutting. 

Furthermore,  the  old  plan  required  two  crews,  one  for  fish- 
ing and  one  for  spawning,  the  latter  sometimes  making  a  few 
seine  hauls  near  the  close  of  the  day.  In  1904,  working  under 
the  new  plan,  the  regular  fishing  crew  was  entirely  dispensed 
with,  and  a  single  crew  attended  to  all  of  the  fishing  and  spawn- 
ing, the  daily  spawning  work  being  ordinarily  cleaned  up  by  9 
o'clock  in  the  morning.  Seven  less  men  were  used  for  this  work 
in  1904  than  in  the  preceding  year. 

Another  considerable  item  in  the  line  of  economy  appears  in 
the  hatching  house.  To  eye  the  58,068,000  eggs  on  a  yjYi^^ 
basis  means  that  only  one-ninth  as  many  eggs  must  be  picked 
out  by  hand  as  though  the  eyeing  percentage  were  only  79.  If 
we  concede  one-third  of  the  improvement  in  quality  to  weather 
conditions  or  other  causes,  there  is  still  a  heavv  balance  to  the 
credit  of  the  improved  plan. 

To  sum  up:  In  1903,  under  the  old  plan,  sixteen  men  in 
thirty  days  caught  4,200  females,  from  which  27,343,000  eggs 
were  taken  and  79%  eyed. 

Under  the  improved  plan  the  year  following,  nine  men  in 
sixty  days  caught  9,400  females,  from  which  58,068,000  eggs 
were  taken  and  97/^^  eyed. 

The  comparison  between  the  two  seasons  is  a  fair  one,  for 
although  a  sudden  flood  stopped  the  work  thirty  days  after  the 


opening  in  1903,  the  take  of  botli  cg^s  and  fish  was  not  equal  H 
that  of  the  first  thirty  days  in  1^04. 

The  operating  cost  of  fishing  and  spawning  in  1904  \ 
approximately  $12.00  per  day  less  than  in  igo^,  and  this  does 
not  include  the  saving  in  the  egg-picking  account,  which  was 
about  $10.00  per  day. 

Simplicity,  expedition,  a  decided  improvement  in  the  qoali^ 
of  the  eggs,  and  economy  all  the  way  to  the  eyeing  stage — these 
are  the  salient  points  to  the  credit  of  spawning  quinnat  s 
by  direct  incision-    The  results  speak  for  themselves. 


COLLECTING,  HATCHING  AND  DISTRIBUTION  OF 
PKE-PERCH:  WHY  THE  GREAT  LOSS 

OF  EGGS. 

BY  S.  W.  DOWXIXG. 

I  shall  make  no  apology  for  this  paper,  more  than  to  say  that 
our  worthy  secretary  said  "write"  at  the  same  time  gi^^ng  me  the 
subject  upon  which  to  write,  and  the  paper  now  before  you  is  the 
result  of  that  writing.  But  you  must  expect  nothing  flowery  in 
this  article ;  I  tried  that  once  and  the  result  was  such  that  I  am 
willing  henceforth  to  abstain  from  anything  in  that  direction, 
the  incident  was  this : 

While  in  charge  of  the  work  at  the  Clackamas,  Oregon  sta- 
tion, I  had  occasion  to  visit  a  sub-station  upon  Elk  creek,  a 
tributary  to  Rogue  river,  and  in  a  letter  written  home  describing 
the  Steelhead  trout  as  seen  trying  to  ascend  the  rapids,  I  bor- 
rowed from  Quackenbos  in  his  description  of  the  "Golden  trout'' 
and  wrot«  as  follows:  "The  coloration  is  gorgeous  beyond  ex- 
ample, the  deep  purplish  hue  of  the  back  and  shoulders  seems 
dissolved  into  a  dreamy  sheen  of  amethyst  through  which  the 
inconspicuous  pale  lemon  spots  of  midsummer  flame  out  in  points 
of  lemon  or  vermillion  fire,  while  below  the  lateral  line,  all  is 
dazzling  orange." 

This  was  so  entirely  foreign  to  my  plain  way  of  expressing 
myself  that  my  wife  became  alarmed,  and  in  her  next  letter  she 
said,  "When  I  commenced  reading  your  letter,  I  thought  that  you 
were  describing  a  fish,  but  before  I  finished  was  not  sure  whether 
it  was  fish,  a  bird  of  Paradise  or  a  rainbow,  and  I  think  that 
vou  had  better  come  home  at  once,  or  use  some  other  brand  of 
liquor.'^  This  was  enough  for  me,  and  I  determined  right  there 
that  from  that  time  all  my  writing  should  be  in  the  plainest 
language  possible. 

So  I  will  endeavor  in  my  weak  way  to  first  describe  the  man- 
ner of  collecting  the  eggs. 

The  eggs  collected  by  the  force  sent  out  from  the  Put-in-Bay 
station  are  secured  from  the  fish  caught  by  the  commercial  fisher- 
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mt  iwiier,  ae  the  men  comprising  this  force  are  called,' 

jj^omg  in  racli  boat,  and  an  the  fiBhi-nnen  raise  their  nets  and  the 
llsh  an;  thrown  into  the  boats,  the  eggs  from  llio  live  ripe  fidl 
are  collected.  By  ripe  fiah  we  mean  thoee  ready  Id  (le|K»it  i\w\t 
eggs.  1  think  that  I  can  deaerilte  this  proress  no  bettpr  to  Tb(i» 
assembled  here  thaii  to  give  the  instructions  that  are  handed  to 
each  new  man  that  is  put  into  tlie  field,  after  first  stating  that 
eai'h  spumicr  is  provided  with  an  outfit  coneisting  of  a  woodeo 
pail,  one  or  more  wooden  kegc,  a  dippOT  and  two  common  milk 
pun^. 

InstmctionB  to  spawnera:  Take  the  eggs  from  one  inntAt 
if  large,  and  not  moR'  than  Uvo  if  small,  use  plnity  of  milt,  and 
Btir  with  the  naked  hand  carefully,  being  sure  tlmt  tin-  milt  from 
the  male  fish  comes  in  contaet  with  ever^-  egg,  let  (ttaiid  akml 
half  a  minute,  add  a  little  water  and  gently  stir  again,  then  Iowli 
and  empty  carftfiiHy  into  tho  keg  which  has  pp'viounly  bct-u 
partly  filled  with  water.  Continue  this  process  until  the  kvg 
has  »f  muny  i<ggs  in  it  at)  it  will  ^fety  carry.  After  the  egga 
an-  all  taken  then  add  a  little  water  at  a  tiRu>  nntil  tho  kep  ii 
full.  In  adding  the  water  do  not  potir  it  directly  onto  the  t't^.*. 
but  against  the  inside  of  the  k^.  After  the  keg  is  full  then 
pour  some  of  the  water  oti,  being  careful  in  so  doing  to  not  pour 
the  water  down  so  low  that  the  eggs  will  be  exposed  to  the  air, 
as  this  will  cause  them  to  fomi  into  a  cake  at  once.  Continue 
to  add  and  pour  off  wat«T  until  the  eggs  an-  thoroughly  washed 
free  of  nnit,  and  hardened  up,  after  which  time  change  the 
water  as  often  as  once  an  hour  while  in  your  possession,  or  until 
you  put  them  onto  the  trays  for  shipment  to  the  station. 

As  will  bo  gatJiered  from  the  "Instructions  to  Spawners," 
some  of  them  arc  located  in  fields  near  enough  to  the  statiiMi  so 
that  the  eggs  are  picked  up  by  the  boat  kept  for  this  purpose, 
and  brought  to  the  station  in  the  kegs,  other  kegs  being  left  with 
the  spawners  for  the  next  day's  eolUition;  while  others  are  sent 
to  fields  so  rtTiiote  that  this  can  not  lie  done,  in  this  case  the 
oggs,  after  becoming  fully  hnnlcncd  up,  an'  evenly  spread  on 
cotton  flannel  trays,  the  trays  placed  in  eases  made  especially 
for  the  purpose,  and  shipped  to  the  station.  Owing  to  storms 
and  other  causes,  the  shipment  of  the  eggs  from  the  field  is 
often  delayed  for  several  days,  the  <-ggs  remaining  in  the  casei 
during  this  time,  and  usually  with  no  apparent  bad  results. 
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After  the  eggs  reach  the  station  they  are  washed  off  the  trays 

into  the  large  wooden  tubs,  the  common  wash  tub  being  used. 

the  name  of  the  spawner  and  that  of  the  fishermen  from  whom 

the  eggs  are  obtained  together  with  the  date  upon  which  the 

eggs  are  taken,  are  written  on  a  card  and  attached  to  the  tul),  so 

that  a  record  may  be  kept  not  only  of  the  spawner  s  work  but  the 

date  upon  which  the  eggs  are  taken  and  the  locality  from  which 

they  came.    The  eggs  are  usually  left  in  the  tubs  over  night,  the 

night  watchman  changing  the  water  on  them  every  hour.     The 

next  morning  they  are  placed  in  the  hatching  jars,  from  three 

to  three  and  a  half  quarts  Ix^ng  placed  in  each  jar.     And  right 

here  is  where  the  fish  culturist's  work  l)egins,  and  we  believe  that 

all  those  who  have  propagated  this  fish  will  agree  that  it  requires 

more  work  and  vigilance  to  successfully  care  for  a  given  number 

of  quarts  of  the  eggs  of  the  Pike-perch  than  of  any  others  tliat 

are  hatched  in  jars.     The  farmer's  boy  in  describing  the  work 

of  "watching  gap"  while  the  grain  is  being  hauled  from  the  field, 

very  aptly  describes  the  work  of  the  fish-culturist.     The  boy 

Qsked  if  the  fence  could  not  be  put  up  so  that  he  would  not  have 

.t:o  stay  and  keep  the  cattle  out  of  the  grain.     His  father  said, 

**Oh  pshaw,  boy,  that  isn't  hard  work."     Tlie  boy  said,  "Xo,  I 

Icnow  it  aint,  but  it  is  so  d — d  busy."    And  this  is  the  case  with 

"the  fish-culturisfs  work.    He  gets  the  eggs  overhauled,  siphoned 

off,  and  his  jars  adjusted  to  his  satisfaction  and  is  feeling  pretty 

'Well  satisfied  with  himself.     He  then  goes  away  for  a  few  min- 

xxte&  to  attend  to  some  other  matter,  and  returns  to  find  the  jars 

:f  ull  to  the  top  and  on  the  jx)int  of  overflowing,  the  eggs  in  nearly 

^L  solid  mass  with  little  canals  running  through  them  from  the 

l3ottom  of  the  jars  upward  through  wliich  the  water  winds  its 

^efvious  way  to  the  top;  then  there  are  cuss  words,  and  a  strong 

wish  that  all  eggs  of  this  class  were  in  perdition,  but  it  avails 

nothing,  and  there  is  nothing  for  it  but  to  take  down  the  jars, 

pass  the  eggs  through  the  screen  and  s<^t  them  up  again. 

This  year,  however,  we  have  Ixvn  bothered  less  with  this 
banking  in  the  jars  than  ever  befoR*,  and  we  credit  our  freedom 
•from  it  to  the  use  of  corn  starch.  p]ach  s])awner  was  supplied 
with  a  quantity  of  corn  starch  and  iiistructed  to  place  just 
enough  of  the  starch  in  the  water  to  make  it  of  a  milky  con- 
sistency, then  the   eggs  are  taken   according  to   the  previous 
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"Instructions  to  Spawners,"  and  placed  in  tliis  starch  watrr, 
luitt  and  all  and  not  washed  until  all  the  (^gs  were  taken,  wlii-ii 
wajihing  was  commenced  Bud  continual  until  the  water  came  off 
dean  and  clear,  all  the  niilt  and  starch  having  Un-n  washed  out, 
after  which  the  sam«  care  wa»  taken  with  the  eggs  as  though  no 
starch  were  used,  and  the  R'buU.  was  that  the  spawners  had  li^!i« 
trouble  in  the  field,  tlieic  was  far  less  trouble  with  the  eggs  in 
the  jars  at  the  station  tlian  on  any  prei'ious  year,  and  as  the 
munber  of  i^gs  hatclied  was  oiio  per  cent  greater  than  ever 
before,  we  feel  that  there  were  no  bad  results  from  the  use  of  the 
starch. 

After  the  hatching,  then  comes  the  distribution  of  tiu?  fry. 
Experience  has  taught  us  that,  the  fry  of  Ihc  Pikc-pcrch  carrr 
tile  beet  at  from  twenty-four  to  forty-eight  hours  after  hatching, 
and  as  nearly  as  possihte  the  fry  from  this  station  are  liberated 
at  that  age,  and  those  liVHTate*)  in  Lake  Erie,  which  usually  con- 
stitutes nine-tenths  or  more  of  the  hatch,  are  dietribuled  hy  tlw 
ri'gular  force  M  the  stalion  and  is  aecomplisbcd  in  the  follow- 
ing manner ; 

We  have  a  ^niall  t^tcanicr  wliich  is  operated  in  ciiTuiection 
with  the  station  and  lies  at  the  wliarf  but  a  few  feet  from  the 
hatchery  door.  I'pon  the  deck  of  this  st*?amer  are  from  100  to 
140  12-gallon  wooden  kegs  conveniently  arranged  for  filling  with 
water  and  placing  the  fry  in  them.  These  kegs  are  first  filled 
about  half  full  of  water,  the  frv  is  then  dippetl  out  of  the  tanks 
ijito  wooden  tulw,  carried  out  to  the  boat  and  placed  in  the  kegs 
with  a  dipper,  care  being  taken  to  put  as  nearly  the  same  number 
into  each  keg  as  ]iossible,  they  an^  then  taken  out  into  the  lake 
and  liberated.  This  is  done  by  iwuring  them  out  of  the  keg,  water 
and  all,  into  the  lake  while  the  boat  is  running  at  full  speed. 
This  scatters  them  effw-tualty,  as  during  the  time  that  it  takes 
to  liberate  a  load  the  Ijoat  will  have  eoven.il  several  miles,  and 
the  hatch  of  a  single  season  is  thus  dislribute<l  over  an  area  of 
from  Hll  lo  KtO  square  niili-s,  so  that  tlu"  loss  from  being  ovcr- 
crowiliil  is  H'dua'd  to  minimum. 

WHY  THE  (JItKAT  1/)SS  OF   KllOS  ? 

Tliis  is  something  tluit  I  am  unable  to  inform  you  with  any 
degree  of  certainty,  but  will  give  you  the  n-sults  of  some  of  the 
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observations  that  have  been  made  during  tlie  pai>t  few  years  and 
let  you  draw  your  own  conclusions,  or  a  discussion  may  follow 
that  will  clear  the  matter  up  more  to  your  satisfaction. 

Up  to  last  spring  I  think  that  we  were  seeking,  at  least  to  a 
great  extent,  in  the  wrong  direction  for  the  solution  of  the  ques- 
tion of  what  caused  so  large  a  per  cent  of  poor  vggt^,  and  were 
putting  nearly  the  entire  blame  upon  the  spawners,  and  every 
time  a  poor  lot  of  eggs  came  in  we  would  write  to  the  field  fore- 
man telling  him  that  such  and  such  a  man  was  standing  in  poor 
^gs,  and  instruct  the  field  foreman  to  jack  him  up  al)out  it,  the 
men  always  protesting  that  they  were  doing  the  best  that  they 
could,  and  as  the  same  men  were  employed  for  the  whitefish 
irork  in  the  fall,  and  usually  sent  in  eggs  of  an  excellent  quality, 
I  could  not  bring  myself  to  believe  that  they  would  do  good  work 
in  the  fall  and  intentionally  do  poor  work  in  tlie  spring,  so  I 
oommenced  looking  in  other  directions  for  the  cause  of  the  in- 
:f<^Tior  quality  of  the  Pike-perch  eggs. 

In  the  spring  of  1904,  I  was  directed  to  take  six  millions  of 
-t^^e-perch  eggs  to  the  St.  Louis  exposition.  These  eggs  were 
of  the  very  last  eggs  received  at  tlie  station,  and  usually  the 
eggs  taken  are  of  a  poorer  quality  than  those  biken  earlier, 
ver,  these  eggs  were  placed  in  the  conmion  field  cases  and 
ice  packed  in  the  space  between  the  trays  and  the  inside 
case,  upon  arrival  at  the  exposition  grounds  about  thirty 
later  the  cases  were  opened  and  quite  a  quantity  of  ice  was 
in  the  cases,  the  temperature  of  the  eggs  being  about  47 
The  eggs  were  taken  out  and  allowed  to  stand  until 
temperature  rose  to  nearly  that  of  the  water  in  which  they 
to  be  hatched,  which  was  62.  The  eggs  were  then  placed  in 
jars  and  at  the  end  of  four  days  were  nicely  eyed,  fully  65 
cent  of  them  eyeing,  while  the  eggs  left  at  the  station,  col- 
on the  same  day  as  those  taken  to  St  Louis,  were  twelve 
in  eyeing  and  the  average  hatch  but  48  per  cent.  These 
were  so  marked  as  to  lead  us  to  commence  a  research 
^^^^g  the  lines  of  temperature. 

"We  first  compared  the  record  for  the  past  five  years  at  this 
^^^tion,  taking  the  average  water  temperature  during  the  period 
^*   incubation,  and  the  per  cent  of  eggs  hatched,  the  result^s  of 
^*U8  comparison  are  given  as  follows : 
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1901 — Average  water  temperature  49iA,  gave  a  hatch  of  55 
per  cent. 

1 902 — Average  water  temperature  45  2-3,  gave  a  hatch  of  47 
per  cent. 

1903 — Average  water  temperature  47,  gave  a  hatch  of  53  8-10 
per  cent. 

1904 — With  an  average  water  temperature  of  47,  gave  a 
hatch  of  48  per  cent. 

1905 — With  an  average  water  temperature  of  48,  gave  a 
hatch  of  56  per  cent. 

It  will  be  noticed  that  during  the  hatching  seasons  of  1903 
and  1904  the  average  water  temperatures  were  the  same,  while 
there  was  a  difference  of  5  8-10  per  cent  in  the  hatch  of  eggs, 
and  that  while  the  season  of  1901  had  an  average  water  tempera- 
ture of  li/ii  degrees  highcT  tlian  that  of  1905,  yet  the  hatch  of 
1901  was  one  per  cent  less. 

We  think  that  these  facts  can  be  accounted  for  in  this  wav: 
During  the  incubation  of  1903,  the  water  temperature  during  the 
first  three  days  ranged  from  39  to  401/2  degrees,  from  which  time 
it  steadily  increased  until  the  eggs  were  hatched,  while  during 
the  incubation  of  1901  at  the  receipt  of  the  first  eggs,  th<'  wattT 
temperature  stood  at  3i)V-,»,  rose  to  40  the  n(\\t  day  and  then 
tlropjx'd  back  to  39  and  remained  at  that  mark  until  the  eleventh 
day  of  incubation.  And  during  the  season  of  1901  the  lowest 
water  temperature  was  41  degrees,  while  during  the  season  of 
1905  the  lowest  water  tein])erature  was  4*2  degrees,  renuiining  at 
that  mark  but  (>n(^  day,  after  wliieli  time  there  was  an  increase. 

Continuing  the  inquiry  along  these  lines,  w(^  fmd  that  the 
Pik(»-i><Tc*h  eggs  whieh  were  sent  direct  from  the  field  to  the 
Pennsylvania  commission  and  were  hatched  at  Erie,  Pa.,  during 
the  season  of  19()t  in  water  of  an  average  teni[)erature  of  4!> 
degH'es  gave  a  hatch  of  158  jxt  cent,  and  during  the  season  of 
IIM).")  the  wat(»r  leinj)eralure  at  Erie  >t(H)d  at  an  average  of  51 
degrees,  and  the  eggs  shi{)iM'd  in  the  same  manner  as  on  the 
])revious  year  re>ult<'d  in  a  hatcli  of  SO  ]>er  cent,  while  at  CaiK^ 
^'in(•enl.  N.  V.,  r\i\Z':^  s(»nt  from  the  same  ficdd  and  collecttHl  by 
\hi^  same  spawniTs,  and  hatched  in  water  with  an  average  tem- 
peratuH'  of  43  degrees,  yielded  a  hatch  of  but  '20  per  cent;  also 
a   record  of   10,0(10.000  Pike-j)er(4i  i^\i)i^  sent  direct  from   this 
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same  field  to  the  Duliith  Minnesota  station  in  the  8i»ason  of  1904 
resulted  in  a  hatch  of  but  SSyo  per  cent,  and  while  tlie  water  tem- 
perature at  this  place  is  not  known  to  the  writer,  it  is  pn»>iuin(^l 
frcHTi  the  geographical  location  that  it  is  lower  than  at  either 
Put-in-Bay,  Ohio,  or  Erie,  Pa. 

We  also  have  a  record  of  10,000,000  Pike-perch  eggs  shipped 
to  Mr.  M.  E.  O^Brien  at  St.  Joseph,  Mo.,  during  the  season  of 
1902  and  hatched  in  water  with  an  average  tem|>erature  of  54 
degrees,  which  gave  a  hatch  of  80  per  cent.  We  have  still  otlier 
records  at  the  station,  all  tending  in  the  same  direction,  but  we 
feel  that  enough  has  already  l)een  given  to  show  that  the  liigher 
the  average  water  temperaure  during  the  period  of  incubation, 
the  greater  will  be  the  percentage  of  eggs  hatched. 

During  the  past  hatching  season  the  writer  was  asked  if  a 
water  temperature  of  40  degrees  and  below  was  not  fatal  to  the 
eggs  of  the  Pike-perch,  and  while  my  temperature  records  showed 
that  the  temperature  had  been  as  low  as  39  for  several  days  at  a 
time  during  the.  season  of  1904  and  that  our  hatching  r€»eord  for 
that  year  showed  a  liatch  of  48  per  cent,  yet  to  detenu ine  if  jx)s- 
sible  how  low  a  water  temj^erature  the  eggii  of  the  Pike-percli 
would  stand,  we  had  seven  quarts  of  eggs  placed  in  a  keg,  and  by 
the  use  of  ice  the  watt^r  temperature  reduccnl  to  38  and  hebl  at 
that  mark  for  a  period  of  48  hours,  when  the  temperature  was 
allowed  to  gradually  rise  until  it  reached  the  normal.  The  (*ggii 
were  then  placed  in  the  hatching  jars  and  the  same  care  given 
them  as  was  given  the  other  eggs,  the  result  was  that  12  per  cent 
of  these  eggs  hatched,  proving  that  while  a  water  temperature 
lower  than  40  degrees  is  not  necessarily  fatal,  yet  it  is  very 
injurious  to  the  eggs,  and  we  do  not  doubt  but  that  if  tli(»  eggs 
have  been  carried  in  water  of  a  temperature  higher  than  40  de- 
grees until  after  segmentation  is  well  advanced,  and  then  the 
temperature  drop  to  40  degrees  or  lower,  the  n»sult  would  hv 
fatal.    However,  weliave  not  seen  this  point  tested. 

During  the  first  few  days  of  the  past  spawning  season  the 
weather  was  fine,  and  the  eggs  sent  in  by  one  of  my  most  experi- 
enced men  were  of  a  very  good  quality.  The  wc^ather  then  turncMl 
colder  accompanied  by  snow  and  rough  weather,  and  the  eggs 
secured  by  him  during  this  cold  snap  were  nearly  worthless. 
Also  the  eggs  secured  by  others  of  the  force  whom  I  knew  to  be 
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staking  men,  proved  to  be  no  betti-r.  anfl  from  the 
lac  g  .'n  in  the  fore-going  statements  we  have  nrriveii  «t  the 
concUit.i,n  that  the  "Great  Loss  of  Eggs''  is  not  due  so  niueb  to 
the  manner  of  manipulating  Uiem.  at  the  timo  of  taking,  and 
carelessnefis  in  sultsequeut  handling,  as  to  the  wcatlier  eonclitioUF, 
and  the  ronsequcnt  effoet.  upon  tJie  wator  temperature  after  tWy 
ari'  plat.fd  in  tiw  jars,  and  during  the  process  of  ineubation. 

However,  we  would  not  abate  one  whit  from  the  fonuor  earp 
and  vigihince  practiced  in  the  fiehl,  but  continue  to  be  as  careful 
and  painstaking  as  possible  in  every  detail,  and  then  hope  for 
the  most  favorable  weatbiT  eonditions  afterward. 


Mr.  Whieh:  The  state  of  Xew  York  began  hatching  pike- 
]H.Teh  eggs  in  1894.  The  highest  take  of  eggs  sinct  Uie  Con- 
etAntia  Hatchery  was  established  was  78,f>00,0U0  this  t^ti^on. 
We  base  our  estiniat*;  as  to  the  number  of  fish  we  will  have  for 
distribution,  in  getting  tlie  application  blanks  R'ady  for  the 
hatchery,  at  CO  per  wnt.  and  for  scvenil  years  it  tia^  lieen  70 
per  cent. 

Jlr.  Clark:  The  paper  by  Mr.  Downing  is  very  interesting 
indeed,  and  to  me  at  the  present  time  probably  more  so  than  to 
any  other  member  ])rosent,  as  last  spring  I  collected  a  lai^  quan- 
tity of  pike-perch  eggs.  Of  course  previously  we  had  collected  a 
great  many,  but  not  to  so  large  a  ■'(■ale  as  this  past  s]»ring.  From 
tlu'  title  of  the  paper.  I  wan  in  hojH's  that  some  of  the  problems 
in  regard  to  the  great  loss  might  lie  solved.  Howx'vor,  consid- 
erable light  has  been  thrown  on  the  subjit't. 

Mr.  Downing  speaks  of  the  question  Iw'ing  asked  if  a  tempera- 
ture of  4ti  degn^'s  was  not  fatal.  This  was  brought  up  in  the 
corres[>oiideiuT  between  myself  and  the  \yashington  office,  and 
at  that  time  I  stated  in  my  report  that  the  low  temperatun*  was 
causing  a  hiss.  Later  on  I  reviseti  my  o|)ini()n  in  this  regard 
somewhat:  still  I  think  Unit  there  may  k-  times  (as  Mr.  Down- 
ing says)  when  the  low  tcniix-ratiin'  may  Ik'  very  injurious. 

I  wish  t.i  state  hen'  our  exiK-rieiiee  last  season.  We  took  all 
told,  :!7IU)(i(l.il(il  pike-|KTch  eggs,  at  two  fiehl  stations,  one  Iwing 
on  Saginaw  Bay  when'  we  gathered  the  larger  numlter — 1  think 
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a  total  of  about  325,000,00(»— and  the  other  on  tlie  St.  Clair 
river.  The  325,003,000  colleetiMl  in  Saginaw  Bay  were  taken 
under  circumstances  siniihir  to  those  under  which  ^Ir.  Downing 
collected  his — from  the  boats  of  the  fishermen.  Out  of  197,100,- 
000  green  eggs  we  succeeded  in  eyeing  but  21,150,000,  about  10 
per  cent.  The  percentage  of  eyed  eggs  has  always  bivn  low  in 
Michigan,  but  I  think  never  before  so  low  as  this. 

We  want  better  eggs  from   Saginaw  Bay;  for  even  larger 
quantities  can  be  taken  there  than  in  Lake  Erie. 

After  completing  the  work  at  Saginaw  Bay,  I  sent  the  force 
to  Robert's  Landing  on  the  St.  Clair  river.     There  they  suc- 
ceeded in  getting  17,500,000  eggs,  and  of  that  number  we  eyed 
11,250,000,  about  73  pt*r  cent.    These  oggt^  were  treated  exactly 
the  same  as  the  Saginaw  Bay  eggs  and  by  the  sjime  crew^  up  to 
the  time  thev  wen*  readv  to  transfer  to  the  station.     From  the 
Bay  City  headquarters  they  wt»re  moved  by  wagon  and  rail  to 
J)etroit  to  the  hatcherv.     From  St.  C-lair  river  thev  were  taken 
\>Y  row  boat  to  the  dock,  and  there  put  on  the  steamer  for  De- 
iroit.    Eggs  were  taken  the  same  way  and  handled  in  a  similar 
manner  with  the  exception  of  the  transportation,  and  in  one  case 
'vre  got  less  than  10  per  cent  and  in  the  other  70  per  cent  of 
«yed  eggs. 

Various  ideas  have  been  brought  out  as  to  how  matters  can  be 
improved.  I  have  suggested  that  we  establish  an  eyeing  station 
«.t  Bay  City,  thinking  possibly  it  might  be  an  advantiige.  Some 
fcelieve  that  the  Saginaw  Bay  water  is  detrimental.  Mr.  Down- 
ing I  think  is  of  that  opinion.  The  water  in  the  St  Clair  river 
is  of  course  verv  much  clearer  than  it  is  in  Saginaw  Bav.  The 
probabilities,  however,  are  that  Ix^fore  we  establish  an  eyeing 
station  on  Saginaw  Bay,  I  shall  ask  the  commissioner  to  send  a 
scientist  to  that  point  when  we  establish  the  field  station  next 
spring,  to  see  if  we  are  actually  getting  eggs  that  are  all  right. 

First  we  must  see  if  it  is  the  egg^  that  are  not  right,  or  the 
milt  that  is  not  right,  or  the  wat(*r  that  is  used.  This  low  per- 
cental of  eyed  eggs  must  be  increased.  That  there  is  no  use  of 
the  Bureau  taking  large  quantities  of  eggs  and  onlv  getting  10 
or  12  per  cent  of  them  eyed  is  evident.  We  hope  to  do  something 
to  better  conditions,  and  I  think  that  probably  the  first  thing 
to  do  is  to  look  into  the  matter  thoroughly  with  the  aid  of  our 
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scientific  friends.  If  it  is  found  that  we  are  getting  good  eggs 
and  the  loss  is  subsequent,  an  eyeing  station  must  be  established 
near  the  place  of  taking.  There  will  be  no  dearth  in  the  supply, 
for  there  Are  billions  of  eggs  in  Saginaw  Bay. 

Mr.  FuUerton :    How  would  you  eye  the  eggs  at  that  station  ? 

Mr.  Clark:  Mr.  Downing's  experience  is  practically  ours?. 
At  first  they  appear  to  be  the  nicest  looking  eggs  you  ever  saw; 
but  shortly  after  that  you  have  the  worst  mess  imaginable;  and 
still  50  or  60  per  cent  of  them  will  be  eyed. 

Mr.  FuUerton:  You  will  have  to  get  a  batter}'  of  jars  on 
your  fishing  grounds  at  Saginaw  Bay. 

Mr.  Clark :  We  would  simply  put  up  a  hatchery,  that  is  all : 
not  temporary,  but  rather  a  cheap  affair.  I  have  some  plans 
prepared  that  have  not  yet  been  submitted  to  the  office. 

Mr.  FuUerton:  Then  you  would  not  hatch  them  out  right 
there? 

Mr.  Clark:  No,  only  what  are  to  be  planted  right  there  in 
Saginaw  Bay.  If  wc  should  take  large  numbers  of  eggs  we  could 
plant  some  of  the  fry  back  in  the  bay  at  that  j)oint  and  simply 
eye  and  send  the  n'lnaindor  to  the  hatching  stations.  One*  of  oiir 
arrangements  with  the  Michigan  Fish  Connnission  was  to  annu- 
ally turn  over  50,000,000  eyed  eggs,  which  we  nearly  a<'coni- 
plished  this  year. 

Mr.  FuUerton:  We  are  interested  in  the  pike-perch  in  ^lin- 
nesota;  and  our  nietliods  are  somewhat  like  those  descril)i»d  in 
the  paper  read;  but  we  are  always  very  can'ful,  and  it  imys  to 
have  lots  of  tubs.  We  use  tli(»  corn  starch  very  freely  and  ktvp  a 
man  continually  washing  them  out :  and  we  find  ih(»  more  tliey 
aiv  washed  with  thai  corn  starch  water,  fresh  water  being  adde<i 
to  the  corn  starch,  ])ouring  that  otf  and  washing  the  v^i^j^  again, 
and  ke<'ping  them  in  motion,  the  better  results  we  have.  In  fact 
w<^  have  hardeiu'd  them  in  sample  tubs,  then  phut'd  them  in 
marked  jars,  and  hatched  over  IM)  per  cent.  Only  one  feuLile  wa> 
us<'d,  a  me<lium  sized  fish,  and  the  eggs  would  1m'  all  like  shot, 
never  stuck  together,  no  fungus  in  the  jar:  and  1  think  it  would 
pay  each  stat*'  to  give  more  attention  to  that  particular  point. 
Hut  it  will  re(juire  more  work  and  niore  men. 
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It  will  pay  in  the  long  ran  to  give  attention  to  the  oggi^  in 
the  washing,  and  the  corn  starch,  so  that  tliey  wont  stick  to- 
gether, and  harden  them  in  tubs.  We  find  careful  attention  ])ai(l 
to  the  eggs  in  the  first  place  pays  in  the  long  run. 

Mr.  Meehan:  What  temperature  did  you  have  wlien  you 
got  90  per  cent? 

Mr.  Pullerton:  Fifty- two  degrees.  This  was  only  in  tlie 
samples  of  the  tubs  that  we  took  for  experimental  pur])osi»s.  But 
we  took  particular  care  of  them,  and  kept  the  tubs  continually 
washed  and  in  motion,  and  when  they  were  finally  put  in  the*  jar 
they  were  like  shot,  and  never  stuck  together. 

Mr.  Clark:  In  the  case  of  the  eggs  taken  on  the  St.  Clair 
river  where  it  showed  70  per  cent,  there  wa*  no  com  starch  used 
whatever.    In  fact  nothing  was  used. 

Mr.  Fullerton :    I  don't  see  how  you  got  along. 

Mr.  Meehan:    Nothing  but  the  water? 

Mr.  Clark:    Yes. 

Mr.  Downing:  Along  the  lines  of  temix^rature  I  asked  ^Ir. 
Buller,  who  had  charge  of  the  Erie  station,  to  whom  the  vggi!> 
were  shipped,  and  he  hatched  80  per  wnt  as  against  my  5()  per 
cent,  in  regard  to  the  water  temperature,  that  is,  about  his  water 
supply;  and  he  said  it  was  pump(»d  about  two  and  one-half 
miles  to  a  reservoir,  then  let  through  pipes  to  the  hatchery  an- 
other two  miles,  and  his  water  tennK^ature  was  constant.  But 
I  believe  that  after  segmentation  has  commenced  and  they  are  in 
the  most  tender  stage,  if  the  water  tem|)erature  drops  very  low, 
it  is  very  detrimental,  if  not  fatal,  to  the  Qggi^. 

Mr.  Clark:  This  is  a  vital  subject.  Speaking  of  handling: 
the  eggs  as  Mr.  Pullerton  does,  I  differ  with  him.  I  think  the 
less  they  are  handled  and  have  them  clean,  the  better.  Jf  the 
eggs  could  be  taken  and  pro|XTly  washed  and  hardened,  w'thout 
any  stirring  whatever  to  kce])  them  free,  it  would  l)e  all  the  bet- 
ter, and  I  think  Mr.  Downing  will  agree  with  nie. 

Mr.  Fullerton:    You  cannot  do  it. 

Mr.  Clark :    I  have  a  notion  that  tlie  Saginaw  Bay  eggs  were 
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more  in  iianilliiip  than  in  any  oilier  w 
V  r  i'gi;B  iiiit  Ix'ijig  htinllcd  i-a  tnufli,  liffinisi'  tin 
clearer,  gave  better  reRUlts. 

Mr.  Fulierton:  llow  can  you  handle  iJie  eg^n  wiiliout  put- 
titig  somethiDg  on  to  take  the  stickiness  off? 

ilr.  Clark;  I  think  Jlr.  Downing  will  ajfree  with  me  tliilt 
millions  of  eggs  have  been  hatohed  without  the  aid  of  iinythinj; 
furtlier  than  watej. 

Mr.  Downing:  We  bought  eggs  this  ywir  ami  paid  for  them 
by  tlie  quart ;  and  they  were  taken  by  a  Jiian  wlioni  I  1ib\i'  never 
M'cn,  but  he  is  one  of  the  foremen  for  ttie  fimi  that  we  boiis!ht 
our  eggs  from,  and  he  did  not  uw  ptarch  or  anything.  an<l  on  an 
average  from  beginning  to  end  his  eggii  were  the  lie.-^l  that  we 
bad. 

Mr.  Fulierton:  I  am  here  to  leani,  but  I  am  telling  yon  the 
reiiiills  that  we  have  bad. 

Mr.  Downing:  Tliere  iins  bivii  only  one  y.-ur  lpef.,n..  ii.  tiiv 
five  years''  work,  while  I  have  been  in  charge,  that  I  have  u^ 
anything. 

Mr.  Chirk:  I  would  like  to  ask  Mr.  Downing  why  he  used 
starch  this  year,  and  if  it  was  used  on  all  the  eggs? 

Jlr.  Downing:  The  men  that  I  sent  out  myself,  I  gave  in- 
slriietion  to  use  starch  on  all  of  them. 


A.  Bwause  I  was  of  (he  opinion  that  it  was  a  good  thing  if 
projierly  used,  and  I  impn-sscd  it  on  them  to  use  it  as  nearly  as 
possible  Hi'conling  to  onlers,  as  the  ci re u instances  would  allow. 

Mr.  Clark  r  Did  you  have  any  better  results  than  you  did  the 
yciirs  you  did  not  Use  slaroh'' 

A.  I  goi  oni>  |MT  cent  lieiter  this  year,  but  1  am  not  certain 
wbcthiT  il  is  due  to  ibe  starch  or  the  water. 

Mr.  l.ydell:  J  woiil.l  like  In  say  a  word  in  regard  to  the 
.•^tarch  matter.     I  liave  had  a  lot  of  e\i"erii'ncc  in  securing  wall- 
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eyed  pike  eggs  for  the  Michigan  Fish  Commission.  The  reason 
we  used  the  starch  wa^,  that  Professor  Keighard  had  demon- 
strated that  the  stirring  of  the  vgga  broke  the  yolk  sac,  and 
killed  the  eggs.  We  wouhl  take  a  female  and  strip  her  on  tlu* 
beach  and  fertilize  the  eggs,  and  in  some  eas(»s  100  jkt  cent  were 
fertilized,  but  by  putting  them  into  a  pail  and  stirring  th(»m  he 
would  examine  them,  and  say  there  are  only  30  per  cent  good ; 
and  the  volk  sac  burst  in  the  shell.  The  last  season  1  was  on  this 
work  at  Toledo  1  usi^d  the  starch  method  to  get  rid  of  stirring 
the  eggs ;  and  the  eggs  were  not  stirred  a  particle.  The  method 
we  used  was  nearly  the  same  as  Mr.  Downing  ustul,  and  we  had 
about  the  same  apparatus.  The  man  hiul  a  big  keg  with  a  screen 
near  the  top,  and  a  pail  that  would  go  into  the  keg  and  empty ; 
then  he  had  a  small  wooden  chopping  bowl  that  set  on  this  pail, 
and  his  instructions  from  me  were  to  take  not  more  than  one 
large  or  two  small  females,  and  give  them  plenty  of  milt  and  a 
little  water,  and  they  were  tii)ped  over  into  the  pail.  This  pail 
had  probably  four  or  five  inches  of  water.  After  repeating  thnx* 
or  four  times  we  lowered  the  pail  into  the  keg,  where  we  had 
put  three  or  four  gallons  of  water  with  a  pound  of  starch ;  and 
these  eggs  wvre  not  disturbed  at  all  after  being  put  into  the  keg ; 
they  were  simply  dumped  in.  When  he  came  to  the  end  of  the 
pound  net  string  he  turnwi  the  water  on,  as  Mr.  Downing  did, 
inside  the  keg,  and  it  ran  out  through  the  screen,  and  the  starch 
washed  off;  he  did  this  until  we  got  there.  Then  the  eggs  in  this 
keg  were  hustled  on  board  the  steamer  and  two  of  us  took  care 
of  them  until  we  got  to  Toledo.  We  had  twelve  men  taking  (}ii^s. 
As  quick  as  we  got  them  on  board  the  steamer  we  turned  the  hose 
^n  the  eggs  gently,  played  on  one  keg  awhile  and  then  another, 
until  we  got  to  Toledo;  and  no  man's  hand  touched  the  cgg^^, 
WTien  we  got  to  Toledo  we  had  an  a])paratus  somewhat  similar  to 
the  apparatus  on  these  fish  cars  here,  with  the  exception  that 
water  ran  in,  instead  of  air,  and  this  was  connected  to  each  keg, 
and  the  water  wa;^  turned  on ;  then  we  went  awav  to  our  dinner. 
When  we  got  ready  to  ship  they  were  taken  from  there  and  put 
in  cans  or  boxes.  In  the  first  lot  the  first  vear  that  1  was  there 
we  found  a  great  nmny  dead  i^ggi^,  that  we  tliought  wcw  injured 
by  sudden  jarrings.  After  that  we  used  a  spring  wagon  with 
plenty  of  straw  in  the  bottom.     The  eggs  were  put  aboard  cars, 
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itroit  iind  handled  in  the  same  way,  to  the  hatt^hery, 
f^^  r  iCr  will  tell  you  the  kind  of  eggs  we  gut  liwre.  Tlic 
lest  year  j  uo  not  think  there  wa^  over  a  tiner  lot  of  i-ggt-  taken. 
We  used  the  Btarch  method  to  prpvent  stirring  Hit-  vgg. 

Mr.  Seymour  Bower:  I  was  in  charge  of  the  Detroit  hatcli- 
er}'  at  that  time,  aad  persoually  stiperviped  the  handling  of  egg* 
after  their  receipt  at  tlie  hatciiery.  ami  they  were  flie  finest  lot  of 
pike-perch  egg»  for  a  large  lot  tlmt.  I  ever  saw  anywhere.  W* 
had  something  over  70,OIK),000  eyed  eggs  from  them;  and  lUe 
actual  percentage  of  fieh  hatched  was  5B;  t)iey  were  eBrefiiHy 
mi'osured  when  ri'tvived  and  carefully  meaeured  after  U'ing 
Uioroughly  cleaned  up,  and  I  know  thiit  the  hatching  percentage 
is  accurate.  They  were  handled  in  the  jiirs  Bulistaiitially  as  Mr. 
Downing  ttatce. 

t  recall  one  lot  in  piirtieiiinr  lliHl  \\v  eyed,  which  wiis  a  litlle 
belter,  being  73  or  ifi  per  cent. 

Mr.  Ijydell :  I  also  look  e^g»  for  a  number  of  years  on  Sagi- 
naw Bay,  I)ut  we  cmild  not  get  many  of  them  fertilised,  Mr. 
Murks  and  Professor  Ri-igliiird  were  there  for  several  st'ttHons. 

Mr.  Clark:  I  would  like  to  ask  Mr.  Lydell  if  Professor 
Ucighnrd  was  at  Saginaw  Bay  and  made  examination  as  to  the 
fertiliKfltion  of  eggs? 

Mr.  Lydell:     Yes.  sir,  two  seasons. 

Jlr.  Clark:  That  might  solve  (he  problem  as  to  whether  or 
not  we  are  getting  fertilized  eggs  in  Saginaw  Bay. 

llr.  Lydell :  I  would  I>rinp  n  lot  of  live  fish  and  fertiliJ^e 
them  on  the  bench,  and  he  would  put  them  under  his  glasses  and' 
say,  for  instance,  we  had  HO  per  cent  fertilized,  but  when  we  got 
them  to  the  hatchery  we  <onld  not  hatch  out  mort;  than  2o  per 
cent,  but  Ibe  method  used  in  taking  the  eggs  was  not  tlx-  same  as 
when  I  took  charge  of  the  work  lii'lnw. 

The  pike-perch,  as  you  know,  is  very  tender.  If  it  comes  in 
contact  wilh  anything  it  will  burst  the  yolk  sac:  but  we  had 
orders  at  that  time  to  take  them  that  way,  and  the  poor  eggs 
8lii])ped  down  from  Saginaw  Buy  woiild  fill  this  roimi. 

Mr.  Whish:     Some  of  our  men  who  have  licen  looking  into 
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this  hare  noticed  that  there  are  certain  seasons  whi'n  the  v<yf^i^  do 
not  turn  out  well,  and  they  figure  that  it  is  the  season  following 
an  unusually  severe  winter. 

Mr.  Clark:  That  would  not  explain  why  durijig  the  same 
year  we  get  a  hatch  of  70  per  cent  from  eggs  taken  from  the  St. 
Clair  river,  and  10  per  cent  from  eggs  taken  from  Saginaw  Bay. 

Mr.  Whish:  When  thev  had  an  unusuallv  severe  winter  on 
Oneida  Lake,  50  per  cent  hatched ;  last  year  when  it  was  warmer 
they  gat  90  per  cent 

Mr.  Fullerton :  I  would  like  to  ask  Mr.  Lydell  if  his  idea  in 
using  the  com  starch  was  because  he  did  not  want  to  stir  the 
eggs? 

Mr.  Lydell:    Yes. 

Mr.  Fullerton:  You  say  you  pour  the  corn  starch  into  the 
pail? 

Mr.  Lydell :  We  put  corn  starch  in  the  keg  with  plenty  of 
water,  and  when  the  eggs  settled  the  corn  starch  settled  with 
tbem^  and  got  between  the  eggs,  and  kept  them  from  adhering. 

Mr.  Fullerton:  There  is  nothing  in  the  world  worse  than 
com  starch  to  settle  at  the  bottom  and  get  into  a  hard  cake ;  and 
it  is  worse  than  sand.  It  is  like  white  lead  after  white  lead  set- 
tles, and  I  do  not  see  how  you  can  use  it  except  you  keep  it 
stirred  all  the  time  and  Ti^ash  it  off. 

Mr.  Lydell :    Undoubtedly  you  use  too  much  com  starch. 

Mr.  Fullerton :  We  use  a  pound  package  to  a  gallon  of  water, 
stir  it  thoroughly  and  put  it  in  a  tub  holding  about  thirty  gal- 
lons. We  dip  it  out  with  a  dipper.  We  never  allow  any  one's 
hand  to  touch  the  eggs.    The  water  is  poured  in  with  a  dipper. 

Mr.  Seymour  Bowers :  I  am  strongly  inclined  to  think  that 
temperature  has  a  great  deal  to  do  with  the  quality  of  the  eggs. 
A  peculiar  thing  about  the  spawning  season  in  Saginaw  Bay  is, 
that  during  the  season  we  operated  there  we  found  that  we  would 
get  mature  fish  just  as  soon  as  the  ico  went  out,  while  the  water 
was  pretty  close  to  a  freezing  temperature. 
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Mr.  Clark:     Tlii'  li'Mijiemture  was  3i>  ilegreea  to  3il  dpgrw.'!;, 

Mr.  Bower:  And  in  tin."  St.  Clair  river  they  did  not  begin  to 
spawn  until  over  a  montJi  later.  I  have  known  pike-jHTch  eggs 
ti>  be  taken  there  as  late  as  tlie  5th  or  7th  of  June,  Tlioy  are  all 
through  spawning  by  the  5th  of  May  in  Saginaw  Bay.  We  al- 
ways gi't  a  Vfry  much  higher  pen.rntagi.'  of  fertilization  in  8t. 
Clair  river  Ihan  in  Saginaw  Bay  or  anywhere  else,  ati  far  as  I 
know. 

In  regard  to  the  eifect  of  low  tfraperature  on  eggs,  I  renitan- 
Iht  ill  1893  we  were  uonducting  experiments  as  to  retarding  the 
development  of  eggs  so  as  to  make  a  shipment,  if  jjosaihle,  for 
the  World's  Fair  in  Chicago.  We  lowered  the  tera]>erature  with 
i(V,  and  while  I  am  not  absolutely  eertain  as  to  tlie  temperature, 
Iiiit  my  memory  is  that  we  n'duced  it  to  S8  degrwsi.  1  am  spi'ak- 
ing  now  of  the  green  eggs;  and  if  was  fatal  to  nearly  all  of 
them.  They  did  not  8nr^il■^'  a  temjierature  of  liS  degrees.  We 
nindo  a  niimlier  of  oxix-riment*  and  found  that  we  eould  not 
succeBstuUy  retard  them;  and  I  do  not  liclieve  tou  can  succeas- 
fnlly  n'tani  the  devi'lupmeiU  of  any  fish  eggs  very  !mieh  1h-Ii>w 
the  nonnal.  I  think  it  is  very  injurious  at  least  to  have  the 
development  of  the  eggs  a  melted.  I  Iwdieve  that  is  otic  of  the 
causes  of  the  jHwr  eggs  that  were  taken  under  3Ir.  Clark's 
supervision  last  spring.  I  was  at  the  hatchery  frequently  when 
the  eggs  were  received,  when  different  lotj;  of  eggs  came  in  while 
the  water  temperature  was  45  degrees,  later  falling  to  39  de- 
grees, and  hovering  about  there  for  several  days.  I  do  not  be- 
lieve when  the  (k'velopment  has  started  that  it  can  be  arrested 
for  any  length  of  time  williout  more  or  less  injury.  It  must  go 
forward  at  a  greater  or  less  rate,  and  when  you  arrest  the  devel- 
opnu-nt  or  check  it  entirely,  as  must  have  l)ecn  the  case,  or  nearly 
so  at  leawt,  when  the  temperature  dro])ped  from  45  to  39  degrees, 
I  Ix'licve  it  killed  a  good  share  of  the  eggs. 

Jlr.  Lydell:  What  jxTcentage  did  Mr.  Fullerton  get  in  his 
hatching? 

Mr.  Fullerton :  Wo  had  90  per  cent  hatched  in  the  sample, 
roughly.    We  had  49  per  cent  in  the  general  hatching. 

Mr.  Lydell    That  is  a  big  percentage. 
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Mr.  Clark :    Were  not  those  eggs  from  one  fish  ? 

Mr.  PuUerton:  Xo,  thev  were  from  three  fish.  One  was  a 
good  sized  fish  and  the  other  two  small. 

Mr.  Lvdell :  A  man  can  select  one  or  two  females  and  males 
and  perhaps  hatch  95  per  cent  of  a  quart  of  eggs ;  but  in  taking 
a  big  lot  of  eggs,  the  biggest  I  ever  had  was  on  the  St.  Clair  river, 
which  was  75  per  amt. 

Mr.  Clark:  I  am  of  the  opinion  that  in  spi^cial  cases,  with 
special  fish  or  something  of  the  kind,  it  is  possible  to  do  what 
Mr.  Fullerton  has  done,  and  perhaps  it  might  be  raised  to  100 
per  cent. 

I  do  not  think  that  the  attention  is  what  gave  Mr.  Fullerton 
95  per  cent.  It  was  a  special  lot  of  spc^cial  fish  sorted  out  for 
that  purpose. 

Mr.  Fullerton :  I  will  make  an  ex]x»riment  on  a  larger  scale, 
and  I  think  the  results  will  be  the  same  with  the  same  care. 

Mr.  Downing:  Almost  every  year  I  have  a  few  individual 
jars  that  turn  out  anywhere  from  50  to  80  or  85  jxt  cent,  and 
they  are  of  good  quality ;  and  I  cannot  account  for  it  except  that 
it  happens  so. 


REMARKS  ON  SPONGE  CULTIVATION. 

UV    Dii.    1[.    M.    t^.MJTH. 

Perhaps  you  are  not  fiverse  to  tuniJng  your  ntteiition  for  a 
momt'nt  from  fiahea  to  the  ioug  sufferinp  and  humble  s.poiijff. 
All  the  gentlemen  present  may  not  be  awure  that  for  a  nunilier 
of  years  we  have  been  growing  sponges  from  clipping  at  several 
farms  on  the  Florida  coast.  Those  who  earo  to  pursue  the  sub- 
ject further  are  referred  to  the  pajwr  by  Dr.  H.  F.  Moore  on 
"Progress  of  Experiments  in  Sponge  Culture"  which  appealed 
in  the  proceedings  of  the  iHieiety  for  last  ^■ear  diagc  2.'il ).  Dr. 
Moore  liau  been  in  charge  of  thwe  experiments  and  1  want  to 
exhiliit  some  sptTimrnts  which  lie  brought  up  from  the  farra 
near  Anclote  Key,  on  the  west  coast  of  Florida  lliis  spring. 

Tiie  sponges  are  grown,  ae  I  have  said,  from  eiittings,  tlM 
cuttings  being  about  a  eiibic  inch  in  volume;  and  tlie  advantage 
of  tliis  mctliod  is  that  im^gular  sponges  having  little  market 
Talue,  can  be  planted  and  will  grow  into  perfectly  srrmnetrical 
BpongpE  of  Ijetter  quality  than  wild  sponges  grown  on  the  same 
ground,  for  reasons  that  have  been  explained  before, 

I  exhibit  a  string  of  sponges  three  years  old,  having  a  value 
today  of  $3.50  a  pound.  If  left  on  the  ground  anotlrer  year 
they  would  lie  worth  $4.50  to  $5,00  per  pound,  about  twelve 
sponges  to  the  jMuud.  (Jentlenien  who  are  interested  are  re- 
quested to  feel  these  sponges,  more  es[)ecialiy  the  moist  ones, 
and  see  what  exeellent  quality  tliey  represent. 


ilr.  Clark:    I  would  like  to  ask  Dr.  Hniith  a  question:    Do 
sponges  of  any  ^onn  grow  in  fresh  water? 

Dr.  Sniitli:    Yes,  sir,  but  they  are  of  no  commercial  value, 
only  as  biological  curiosities. 

Jlr.  Clark:  There  was  brought  into  my  ofliee  this  spring  a  — 
small  piece  of  sponge,  as  I  called  it,  taken  off  the  stones  in  a  — 
bass  pond. 

Dr.  Smith:     They  are  usually  of  very  small  size. 
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FROG  CULTURE. 

BY  W.  E.  MEEHAN,  COMMISSIONER  OF  FISHERIES. 

In  May,  1904,  a  four-line  item  sent  out  by  the  Associated 
appeared  in  the  Pennsylvania  newspapers,  announcing 
tL^t  the  Department  of  Fisheries  would  receive  applications  for 
fro^is  or  tadpoles  for  public  planting.     In  anticipation  of  this 
aa.xaLouneement  the  Department  of  Fisheries  had  prepared  about 
IjOOO   blank  application  forms.     To  the  astonishment  of  the 
^^I>artment  the  1,000  blank  application  forms  were  taken  up 
^tliin  ten  days  and  it  is  safe  to  say  that  nearly  1,000  letters 
^    Addition  were  received,  asking  to  be  supplied  with  frogs  for 
fitcx^lcing  purposes.    Editorials  appeared  in  the  majority  of  the 
^^^JJitry  papers  and  even  in  the  metropolitan  daily  papers  call- 
^S"  attention  to  what  they  termed  an  admirable  effort  on  tlie  part 
®f    tiixe  Department  of  Fisheries  to  rear  frogs.    To  my  surprise 
pleasure  hundreds  of  letters  poured  in  commending  this 
of  the  work  and  before  long  the  news  of  Pennsylvania 
into  the  work  of  frog  culture  extended  beyond  the  state 
letters  of  inquiry  came  from  many  state  fish  commissioners 
firom  magazines  devoted  to  fish  cultural  work. 
I    had  always  regarded  it  as  important  that  frog  culture 
^^^xiJd  be  undertaken  because  I  saw  that  an  important  industry 
be  developed.     Almost  immediately  upon  assuming  my 
as  Commissioner  of  Fisheries  I  directed  the  various  super- 
**^^'^^— ^'  to  experiment  with  a  view  of  successfully  raising 
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My  wishes  in  this  particular  were  well  known  not  only 

ennsylvania,  but  elsewhere,  consequently  when  the  public 

uncement  was  made  that  applications  for  frogs  would  be 

^ed  and  filled  it  was  naturally  supposed  that  success  had 

wed  the  experiments.     This,  however,  was  not  the  fact, 

ugh  one  of  the  superintendents,  Mr.  William  Buller  of  the 

Hatchery,  was  on  the  eve  of  what  now  appears  to  be  a  com- 

success.    The  tadpoles  and  young  frogs  distributed  in  1904 

the  calls  were  raised  from  wild  spawn,  gathered  in  the 

on  Lake  Erie  by  Mr.  A.  6.  Buller,  superintendent  of 

^Xtie  Hatchery. 
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The  work  of  Mr.  A.  G.  Buller  nevertheless  was  exceedingly 
interesting.  The  spawn  was  in  various  stages  of  development, 
from  green  to  nearly  hatching.  Indeed  mnch  of  the  spawn  was 
so  far  advanced  that  hatching  took  place  on  the  way  from  the 
marsh  to  the  hatchery  ponds  at  Erie. 

The  eggs  were  placed  in  a  small  pond,  the  water  of  which 
was  from  57  to  60  degrees  and  tJie  period  of  complete  incubation 
was  in  about  twelve  davs. 

Almost  immediately  on  hatching  the  little  creatures  clung 
closely  to  the  gelatenous  mass  from  which  they  emerged  and 
began  to  eat  it  and  they  never  left  until  it  was  entirely  gone. 
Then  they  spread  over  the  pond  hunting  for  food.  There  were 
rather  more  than  30,000.  They  soon  cleaned  up  every  particle 
of  food  which  was  in  the  pond  and  Mr.  A.  G.  Buller  then  sup- 
plied them  with  dead  fish,  and  so  great  was  their  voracity  that 
they  easily  devoured  from  16  to  25  pounds  of  fish  a  week.  Oa 
one  occasion  they  completely  stripped  a  16-pound  carp  in  four 
davs. 

The  temperature  of  the  water  rose  a  little  above  60  degrees 
and  in  tliis  the  tadpoles  grew  very  fast  and  in  about  two  and  one- 
half  months  from  the  date  of  their  hatching  began  to  develop 
their  hind  legs.    Three  weeks  later  tliey  broke  forth  their  fore 
legs  and  the  outline  of  the  body  and  head  began  changing  to 
that  of  a  frog.    The  tail  also  began  to  be  *^absorbed.**    The  mo- 
ment the  hind  legs  appeared  and  Ix^fore  the  tail  was  absorbed 
and  before  the  body  coni])h»tely  changed  to  frog  outlini^s  the 
creature  e('as<»d  to  fet^d  on  dead  food.     For  a  few  days  t]yey 
s(H'nied  to  refuse  anv  kind  of  food,  but  before  the  tail  was  hall 
absorljed  they  began  to  take  live  creatures  only.    They  confim 
themselves  almost  exclusively  to  insects  and  spiders.     As  illus- 
trating the  extreme  vonicity  of  tadpoles  and  the  eagerness  witl 
which  thcv  would  take  dead  food  was  markedlv  shown  on  on(^ 
occasion  at  th(*  Wayne  County  Hatchery  this  spring.     A  black- 
bass  weighing  about  four  pounds  and  extremely  malodorous. 
having  Ix^en  dead  s(»voral  days,  was  thrown  into  a  portion  of  th< 
pond  in  which  for  tlu*  moment  tluTc  were  no  tadpoles.     Withii 
two  minulrs  at  least  200  tadpoles  nearest  to  the  fish,  began 
numlxT  of  curious  evolutions.     Thev  rolled  and  tumbled. ove: 
each  other  in  thick  masses  until  they  formed  almost  a  ball  am 
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in  this  manner  they  rolled  and  tumhled  and  swayed  rapidly 
toward  the  dead  fish  on  which  thev  fastened  themselves  at  once*. 
The  tadpoles  even  at  the  extreme  end  of  the  pond  some  twenty 
feet  away  seemed  to  be  cognizant  of  the  presence  of  the  food,  and 
large  numbers  of  them  made  their  way  in  the  same  strange 
evolutions  to  the  tidbit  and  settled  tliemselves  so  thickly  thereon 
that  within  five  minutes  it  was  impossible  to  see  anything  but  a 
mass  of  tadpoles  outlined  like  a  fish.  They  stripped  every  par- 
ticle of  flesh  from  the  dead  bass  within  an  hour. 

Returning  to  the  tadpoles  hatched  in  1904,  by  the  first  of 
August  there  was  not  one  in  the  Erie  ponds,  but  had  changed 
entirely  into  a  perfect  frog.  Shipping  began  in  July.  Three 
hundred  and  fifty  were  sent  on  each  application  and  they  were 
sent  in  tadpole  form  with  the  cans  about  half  filltMi  with  water. 
The  first  shipment  of  tadpoles  having  legs  were  made  in  the 
same  manner,  namelv  in  water,  but  it  was  found  that  thev  did 
not  carry  well,  and  the  frogs,  it  was  learned,  carried  best  when 
placed  in  damp  glass.  It  was  unnecessary  to  send  any  messen- 
ger along  with  either  the  tadpoles  or  frogs,  excepting  where  more 
than  one  railroad  transfer  had  to  be  made.  Nothing  could  be 
done  as  far  as  known,  to  benefit  them  by  sending  messengers,  and 
no  aeration  is  necessary  because  the  liigher  the  tem])erature  the 
better  the  tadpoles  would  probably  like  it. 

This  year  two  ponds  at  the  Erie  hatchery  were  set  aside  for 
hatching  wild  spawn  and  about  60,000  were  hatched  in  each 
p(md.  Owing  to  weather  conditions  the  water  was  much  colder 
than  last  year  and  the  hatching  period  wbs  from  15  to  18  days. 
The  tadpoles  were  much  smaller  than  those  hatched  last  year, 
probably  on  account  of  the  cold  water.  They  appeared,  how- 
ever, to  be  as  healthy  and  active.  They  remained  in  this  condi- 
tion for  about  five  weeks,  when  suddenly  tlie  tadpoles  in  one  of 
the  ponds  sickened  and  died.  Thirty  thousand  died  in  one  night. 
The  rest  were  hurriedly  planted  in  the  marshes  at  Erie  the  fol- 
lowing day,  some  dying  on  the  way.  The  tadpoles  in  the  other 
ponds  remained  apparently  all  right  for  about  ten  days,  when 
they  too  died,  the  whole  pond  becoming  empty  of  live  tadpoles 
within  thirty-six  hours.  An  examination  showed  that  on  the 
stomachs  of  each  tadpole  was  a  round  red  spot.  Unfortunately 
no  microscopic  examination  was  made  and  no  specimens  were 
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Bent  to  m_v  oiRee  for  esaniinatioD  owing  to  mj  abKnce  from  flBr* 
risbiirg.  The  tadpoles  at  tlie  Wayne  Hat^-hery,  Bevi'ral  huuilivd 
tliousond  in  number,  showed  no  digits  of  dicieaso  ami  are  now 
being  shipped  to  applicants. 

The  experimental  work  in  frog  ouHiire  at  the  Corry  Haiclii'ry 
was  eneeedingly  interesting.  Mr.  William  Fuller  eonstmettil  » 
little  pond  which  he  concluded  the  frogs  would  naturally  take 
to.  Two  hundred  large  frogs  were  brought  from  Lake  Erie  and 
placed  therein.  Witliin  twenty-four  hours  they  had  all  climlx-d 
the  fence  which  surrounded  the  pond  and  departed  to  a  nearby 
woods  where  they  have  since  increased  and  multiplied  marx-rl* 
ously,  Laat  year  he  remodeled  the  pond,  changing  the  form  ol 
the  fence  in  such  a  manner  that  the  frogs  eould  not  i?»cape. 
More  than  300  large  frogs  we»  placed  within  the  iuclosure  uixl 
all  lived  thjongh  the  winler  and  spawned  this  spring,  TIjo)' 
yielded  about  10,000  tadpoles  and  at  the  time  of  writing  thi« 
paper  they  are  slUl  within  the  iuclosure  and  apparently  jxt- 
fectly  healthy  and  contented.  As  it  is  well  known  that  frogs 
will  eat  nothing  but  live  food  the  real  problem  was  to  supply  a 
large  iiuuiher  in  a  small  spiiri'  and  thin  was  done  by  plariiig 
boards  both  on  the  wet  grass  outside  the  water  limit  and  by 
anchoring  others  on  the  surface  of  the  pond.  On  these  boards 
were  smeared  molasses  and  honey.  Bees  and  other  insects  were 
attracted  in  large  quantities  and  the  frogs  fattened.  The  same 
method  of  feeding  is  now  pursued.  Both  old  and  young  frogs 
and  tadpoles  refuse  maggota. 

The  pond  proper  is  about  20  feet  long  with  a  deep  bottom  of 
Boft  muck.  During  the  winter  months  at  the  breast  of  the  pond 
the  water  was  about  four  feet  deep  and  kept  so  until  winter 
passed  entirely  away,  when  tlie  supply  of  water  wae  reduced  to 
about  a  foot  at  the  breast  and  only  a  few  inches  at  the  upper  end. 
The  bed  of  the  pond  sloped  upward  from  the  breast  until  only 
there  was  about  a  few  inches  from  the  foot  of  the  mucky  bed  to 
the  Burface  of  the  ground  and  this  was  occasionally  flooded  with 
water  and  the  grass  allowed  to  grow,  grass  being  not  only  hiding 
places  for  the  frogs,  but  also  serving  to  attract  insects.  The 
fence  was  placed  about  four  feet  from  the  edge  of  the  pond, 
fitting  close  to  the  groimd  was  placed  a  12-inch  board  on  edge 
on  all  four  sides  of  the  pond  and  a  30-inch  mosquito  bar  was 
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tacked  on  the  inner  side  of  the  board  eo  that  there  was  a  fence 
42  inches  hi^.  Posts  were  placed  every  six  feet.  On  the  top  of 
the  fence  was  carefully  fastened  a  piece  of  mnslin  12  inches  wide 
and  extending  at  right  angles  with  the  fence.  It  was  found 
necessary  to  place  this  muslin  there  because  othensij^e  the  frojirs 
would  clamber  up  the  wire  screen  and  escape  over  the  top,  but 
by  tacking  the  muslin  on  they  found  a  space  or  ceiling  which 
balked  ihem.  Great  care  must  be  exercised  that  the  nmslin  fits 
tight  to  the  top  of  the  fence,  otherwise  the  frogs  will  jaise  the 
muslin  and  escape  under  it,  just  as  a  boy  would  crawl  under  a 
canyass  of  a  circus  tent.  In  fact,  at  Lake  Erie,  although  the 
superintendent  thought  he  had  everjlhing  secure  more  than  200 
managed  to  escape  in  one  night  by  creeping  under  the  muslin. 
These  escaping  frogs  by  the  way  invaded  the  neighboring  yards 
and  houses  to  the  discomfort  and  alarm  of  the  feminine  occu- 
pants. At  the  Torresdale  Hatchery  a  12-inch  planed  board  is 
substituted  for  the  muslin  and  gives  greater  satisfaction. 

In  caring  for  frogs,  especially  in  the  tadpole  stage  it  is  nec- 
essary to  guard  very  carefully  against  the  ravages  of  snakes. 
These  reptiles  before  they  were  discovered  devoured  fully  100,000 
tadpoles  at  the  Corry  Hatchery  and  accomplished  this  feat  in 
less  than  three  weeks.  I  have  given  above  the  results  of  Penn- 
sylvania's work  thus  far  in  frog  culture.  It  has  n^ason  to  be 
encouraged  in  the  belief  as  a  result  it  has  demonstrated  tliat  a 
large  number  of  frogs  can  be  cared  for  in  a  very  limited  space 
and  that  with  ordinar}-  precaution  and  the  expenditure  of  indi- 
vidual energy  a  ver}'  large  and  valuable  industry  can  be  built  up 
in  the  United  States. 

DISCISSION. 

At  the  conclusion  of  his  paper  Mr.  Meehan  said :  "There  are 
one  or  two  things  that  I  would  like  to  add  which  have  occurred 
since  the  writing  of  this  paper  some  six  or  seven  weeks  ago.  I 
have  stated  in  here  that  apparently  the  snakes  were  the  cause 
of  tiie  loss  of  all  frogs  in  the  Corry  hatchery.  While  that  may 
still  be  the  case  to  a  considerable  extent,  I  have  reason  to  bi'lieve 
that  there  was  another  cause,  and  perhaps  one  that  was  even 
of  mcHne  importance  than  the  snakes,  and  that  is  the  frogs  them- 
selves.   Now  since  writing  this  paper  Mr.  Xathan  K.  Bullrr,  the 
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Biiyierintpndeiit  of  the  Wayne  County  hstehery,  discovered  tll»t  ' 
the  froga  were  very  fond  of  the  tadpoles  and  devoiiivd  them 
very  eagerly;  bo  It  is  qiiilp  poBsible  that  tlie  frogs  theni- 
edfes  were  partly  responsible  for  this  destruetiou  of  many  of 
the  frogs  in  t'orry  pond.  It  tJierefore  follows  that  when  we 
earry  on  frog  culture  it  will  be  neeesaary  to  have  an  additional 
pond  to  the  one  in  which  the  frogs  are  kept;  tliiit  either  the 
spawn  must  b?  taken  out  and  hatched  elsewhere,  or  the  tadpoles 
and  the  frogs  must  lie  separated. 

We  find  also  some  other  enemies  among  birds,  ?iot  only  the 
onlinary  predilory  birds,  but  the  crows  have  developed  groat 
fondness  for  tadpoles,  and  Mr.  Bullcr  had  qiule  a  lime  with  them 
for  several  days,  until  he  managed  to  keep  them  off  by  scare- 
crows. 

It  is  needless  to  say  that,  considering  the  general  excitement 
in  regard  to  putting  forth  frogs  by  Pennsylvania,  and  in 
ending  what  I  have  got  to  say  here,  perhaps  it  might  not  be  un- 
inleresling  to  read  you  a  short  clipping  coming  from  a  little  pa- 
per in  Hanover,  Pennsylvania,  which  shows  that  even  we  oup- 
Rclves  who  hateh  fish  and  frogs  do  not  know  everything.  This 
little  item  is  entitled,  "Pretty  Little  Frogs,"  and  is  as  follows: 

FOUR  TlIOtSAXD   HOPPERS   RECEIVED  BY   IIASOVER   PARTIES. 

Messrs.  S.  W.  Yingling,  of  Hotel  Hanover,  and  H.  M.  Stokes, 
of  York  St.,  have  rL-ccived  from  the  State  Fish  Hatchery  at 
Pleasant  Mount,  Wayne  County,  a  consignment  of  2000  young 
bullfrogs,  in  two  cans,  each  can  containing  1000  frogs.  Two 
additional  cans  weri-  rccci.vcd  by  parties  residing  in  the  country 
near  Hanover. 

The  frogs  are  sent  out  by  the  State  Fish  Commission  for 
propagation  in  the  streams  of  this  vicinity.  Mr.  Yingling  took 
his  brood  to  Waldheim  AVediiesday,  and  released  them  in  the 
Coiicwago  Creek. 

The  bullfnigs  in  this  shipment  are  of  a  different  species 
from  that  known  in  this  section.  Each  frog  is  about  one-fourth 
of  an  inch  long,  iind  jH'rfectly  formed  like  a  full-grown  frog, 
only  much  smaller.  They  are  of  French  origin,  and  do  not  pass 
through  the  tadpole  or  "mullygnib"  evolution.  They  are  dainty 
little  creatures  in  their  present  state,  hut  appear  lively  and  are 
ready  to  hop  or  swim  wlicnever  given  a  {■hanw. 
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Dr.  Gorham:  In  regard  to  the  disease  which  Mr.  Met^ham 
spoke  of  as  killing  so  many  of  his  frogs,  it  is  undoubtedly  a 
very  well-known  disease  which  occurs  among  frogs  whenever 
considerable  numbers  are  kept  in  confinement.  I  have  had 
cases  of  that  disease  among  frogs  that  I  have  kept  for  som(»  time. 
I  might  say  also,  that  a  very  careful  study  of  the  disease,  from  all 
standpoints,  has  been  made  and  published  within  tlie  past  year, 
bv  Mr.  H.  Emerson  and  Mr.  Charles  Xorris,  in  the  Journal  of 
Experimental  Medicine,  New  York,  1905,  VII,  32,  the  subject 
of  the  article  l)eing  "  'Red-leg,' ''  an  Infectious  Disease  of  Frogs." 
The  article  is  a  complete  one,  and  describes  the  disease  very  care- 
fully, and  suggests  remedies  and  nu*thods  of  prevention. 

Mr.  Meehan :    Can  vou  recall  one  of  those  remedies  ? 
A.     I  don^t  remember  the  remedies. 

Q.     Is  it  an  infusorial  trouble  ? 

A.     A  bacterial  disease. 

Mr.  Titcomb:  In  what  stage  of  development  do  you  make 
your  distribution?  v 

Mr.  Meehan:  At  first  we  distributed  in  tadpole  form,  but 
vre  abandoned  that  and  we  now  distribute  in  frog  fonn  only. 
The  tail  may  still  be  there,  but  the  legs  may  also  be  present  and 
the  frogs  have  abandoned  the  water  altogether,  and  use  only  the 
vret  moss. 

In  shipping,  I  ought  to  add,  that  it  is  very  necessary  if  you 
"Use  the  cans  the  same  as  we  do,  that  is,  with  a  single  round  hole 
in  the  top,  to  put  over  the  top  of  the  can  a  piece  of  mosquito 
netting,  or  the  frogs  will  crawl  out. 

Mr.  Nathan  R.  Buller:  All  of  the  reports  have  Ixnm  very 
favorable  in  regard  to  the  successful  shipment  of  frogs. 

Mr.  Dinsmore:  I  remember  reading  some  years  ago  quite  a 
lengthy  description  on  frog  culture,  in  which  the  conclusion 
reached  was,  that  there  was  no  trouble  in  rearing  the  tad|)oles 
in  unlimited  numbers,  but  you  could  not  supply  food  for  the 
frogs.  Xow  why  can  you  not  supj)ly  the  frogs  with  the  sujxt- 
fluous  number  of  tadpoles,  if,  as  the  writer  says,  you  can  get  the 
tadpoles  in  unlimited  numlK^rs? 
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Mr.  Mi'pliitii :  I  have  not  had  an  opportunily  to  talk  u'ith 
Sir.  Bulk'r  mut'h  aboiil  tliat.  He  reported  lo  me  liiai  In-  found 
frogs  eating  the  tadpoles.  He  can  teli  you  to  what  extent  thev 
did  it. 

Mr.  Donsmore:    Do  you  use  any  particular  sjwciee  of  frops? 

Mr.  N.  R.  Buller:  At  Erie  we  use  the  great  western  frog. 
ihe  large  frog;  at  Wayne  (he  gnvu  frog;  at  Corry  the  we^item 
frog  allogether. 

Mr.  Dinsniore :  What  was  the  actual  size  of  tlie  frogj.  thai 
you  shipped  1' 

Mr.  Buller:     .\k>iil  an  indi  anil  a  hiilf  loriy. 

Mr.  Lydell:  At  what  time  does  the  tadpole  i-hed  Iiir)  tail? 
I  liave  collected  large  tadpoles  to  feed  as  food  to  the  baas.  They 
are  just  now  commencing  to  form  lege.  We  have  wiiu-d  them  up 
tliere  ii!  ten  or  fifteen  quart  pails  full,  to  feed  the  buss.  I  took  it 
for  granted  Ihat  these  frogs  were  from  the  spawn  of  tlie  frog  la#l 
year,  because  the  big  green  bullfrogs  are  now  spawning. 

Mr.'_Merhan:  Apparently  then-  are  two  perind,.  .if  .^pawn- 
ing. We  have  frogs  spawning  early  in  the  seation  and  they  are 
spawning  again.  We  find  them  preparing  to  spawn  in  the 
Wayne  ponds. 

The  period  of  changing  from  tadpole  to  frog  form  will  vary 
considerably  according  to  the  temiicratHrc  of  the  H-ater.  It  Is  a 
curiouf!  fact  that  several  years  ago,  five  or  six,  or  |N>rhaps  nion-, 
Mr.  William  Buller  raised  a  large  nundxT  of  tadpoles!  at  t'orri: 
and  he  carried  them  through  to  this  spring  in  tadpole  form,  and 
they  were  in  spring  water  at  a  tpin])cratun'  of  ."lO  degrees.  They 
n'tained  the  tadpole  form  throughout  the  winter  and  did  not 
change  to  the  frog  form  until  the  spring,  tliat  is,  until  one  year 
had  elapsi'd.  On  the  other  hand  we  have  hatched  them  out  and 
in  about  thirty  days  we  have  the  full  tadjKile  of  the  same  siM-cios. 

ilr.  Lydell:     Then  I  think  ours  the  two-year  variety. 

Mr.  Meehan:  TIr-sc  frogs  yon  see  here  were  this  spring's 
spawning. 

Dr.  Gorhani :  In  Xew  England  all  our  frogs  iiave  one  ppawn- 
iiig  season. 
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McDonald,  A.  G.,  care  of  A.  Booth  &  Co.,  Detroit,  Mich. 
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Moore,  Charles  H.,  Vftroii,  Mich, 
ACwrc,  Dr.  H.  ¥.,  United  Slate.*  Burr. 

ton.  D.  C. 
Morpin,  H.  A.,  Univrsity  of  I'i'niirgs'-f.  k'lio.rrilh-.  Tenn 
Morrell,  Daniel,  Hartford,  Cintii. 

Morris,  Roliert  T.,  D.D.,  fi/ti  Madison  Arnnie.  .Weir  Vork  Cilif. 
Morton,  W.  P.,  Provid'-nc':  R.  L 
MuBsey,  Gwrge  D.,  Detroit,  .Ww/i. 
MyiT,  Hon.  Charles  R.,  Atlantic  City.  y.  .1. 

Nanh.  Dr.  S.  M.,  O.'i  W'mI  Forty-ninth  Street,  .Vew  Vori-  CUy. 

Neal.  John  R..  2iJVa  "T"  Wharf.  Itonton.  Mm*. 

Xinl,  I,.  .>.,  Mm  Creek,  Mich. 

Xevin,  James,  Madison,  H'is. 

Xorris,  J.  Olney,  President  Maryland  State  Game  and  Fish  Pro- 

tectire  Association,  S17  Charles  Street,  Baltimore,  Md. 
\orth,  Paul,  Ohio  Fish  and  Game  Commission,  Cleveland,  O. 


OlK-rfdilor,  H.  H.,  Sidney.  Xeb. 

O'Brien,  W.  J.,  South  Head.  Seb. 

O'Connor,  E.  \V.,  Savannah,  Go. 

OhAfiv.  Dr.  Justus,  S(.  Pan!.  Minn. 

0'J[aIk-y.  Henry,  Pak-cr,  llVi.Wi. 

Oraho-xi,  H.  M.,  1010  Serriitrenth  Street,  Denvet 

Orr.  \V.  .T..  Hay  Port.  Mich. 


I'lilmiT,  Dr.  Thfoiloro  S.,  I'niled  Stnlrn  De}mrtmenl  of  Agricul- 
ture. \Va.'iUin(,ton.  I).  C. 
I'nlnKT,  Slc|,hen  S.,  Monticrlln.  X.  Y. 
I'iilm.-r.  W.  A..  Purhiinmi.  Mirh. 

Parker.  J.  Fr.-.!,  .l,«r'.s?(/»/  Servhiry  of  Stale.  Providence,  R.  I. 
Parker.  W.  H.,  l."r  la  J'frhr.  Qaeber.  Canada. 
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Parkhurst,  Hon.  C.  Frank,  Providence,  R.  I. 

Partridge,  H.  E.,  Minneapolis,  Minn. 

Paxton,  Thomas  B.,  Ohio  Fish  and  Game  Commission,  Cincin' 
nati,  0. 

Peabody,  George  F.,  Appleton,  Wis. 

Peoples,  Hon.  Hiram,  New  Providence,  Pa. 

Pierce,  Captain  T.  C,  United  States  Bureau  of  Fisheries,  Wash- 
ington, D.  C. 

Peek,  Hon.  Stephen,  Warren,  R.  I. 

Perdum,  James  K.  P.,  Woods  Hole,  Mass. 

Pike,  Robert  G.,  Middletown,  Conn. 

Plumb,  Charles,  Mill  Creek,  Mich. 

Pollock,  Robert  L.,  510  Sykes  Block,  Minneapolis,  Minn. 

Pope,  T.  E.  B.,  United  States  Buj^u  of  Fisheries,  Washington, 
D.  C. 

Powell,  W.  L.,  Harrisburg,  Pa. 

Powers,  J.  A.,  280  River  Street,  Troy,  N.  Y. 

Powers,  John  W.,  Big  Rapids,  Mich. 

Prather,  J.  Hub,  Lexington,  Ky. 

Prendergast,  Charles  F.,  lJt20  Lincoln  Street,  Savannali,  Ga. 

Preston,  Hon.  John  L.,  Port  Huron,  Mich. 

Preston,  Dr.  Henrv'  G.,  5i  Greene  Avenue,  Brooklyn,  N.  Y, 

Price,  Andrew,  Marlinton,  W.  Va. 

Price,  Calvin  W.,  Marlinton,  W.  Va. 

Proctor,  Hon.  Redfield,  Proctor,  Vt. 

Race,  E.  E.,  Green  Lake,  Me. 

Ramsdale,  Frank  C,  Bayfield,  Wis. 

Randall,  G.  W.,  Plympton,  Mass. 

Rankin,  J.  H.,  Ohio  Fish  and  Game  Commission,  South  Charles- 
ton, 0. 

Rathbone,  William  F.,  D.  &  H.  R.  R.,  Albany,  N.  Y. 

Rathbun,  Richard,  Smithsonian  Institution,  Washington,  D.  C. 

Ravenel,  W.  DeC,  Smithsonian  Institution,  Washington,  D.  C. 

Reed,  C.  A.,  Fish  and  Game  Warden,  Santa  Cruz,  Santa  Cruz 
County,  CaJ. 

Reighard,  Prof.  Jacob  E.,  University  of  Michigan,  Ann  Arbor, 
Mich. 

Richards,  G.  H.,  Sears  Building,  Boston,  Mass. 


Thirly-funrlk  Annual  Meeting. 

.,  Woodruff,  Wis. 
-itooerts,  A.  D.,  Woonsocket,  R.  1. 
H(»bi'm,  W.  A.,  United  States  Buna 

ington.  D.  C. 
Eobinsoii,  A.  H.,  Portsmouth,  A'.  H. 
Robinson,  Robert  K..  White  Sulphur  Springs,  W.  Va. 
RobiosOD,  W,  E.,  MacHnaui  City,  Mick. 
HogCTS,  Frank  A.,  Oratiil  Bapuls,  Mich. 

Rogers,  J.  h.,  United  States  Consul  General,  Shanghai,  China. 
Rogers,  J.  M.,  loi  La  Salle  Street,  Chicago,  III. 
Hooney,  James,  Fort  Stockton.  Tex. 
Hoot,  Henry  T.,  Providence,  II.  I. 
Hosenberg,  Albert,  Kalamazoo,  Mich. 
Ruge,  John  G.,  Apalachicola,  Fla. 
Bussell,  Henry,  Detroit,  Mick. 

Safford,  W.  H.,  Department  of  Fiaheries,  Harrisburg,  Pa. 

Sfllmon,  Alden,  South  Nonvalk,  Conn. 

Sampson,  E.  R.,  care  of  New  York  Aquarium,  Battery  Park, 
New  York  Vity. 

Sanborn,  F.  G.,  612-61S  California  Street,  San  Francisco,  Cat. 

Saunders,  A,  A,,  Carolina,  B.  I. 

Saunders,  Dr.  H.  G.,  Chattanooga,  Tenn. 

Scarborough,  L.  A.,  Columbus,  Ga. 

Schley,  Dr.  F.  V.,  Columbus,  Ga. 

Schute,  John  A.,  Havana,  III. 

Schweikart,  Walter,  Detroit,  Mich. 

Seagle,  George  A.,  Wytheville,  Va. 

Self,  E.  M.,  BullochvUle.  Ga. 

SeUera,  M.  G.,  1S06  Arch  Street,  Philadelphia,  Pa. 

Sherwin,  H.  A.,  100  Canal  Street,  Cleveland,  0. 

Sherwood,  George  H.,  American  Museum  of  Natural  History, 
nth  and  Sih  Avenue,  New  York  City. 

Shurtliff,  Merrill,  Fish  and  Game  Commission  of  New  Hamp- 
shire, Lancaster,  N.  H. 

Simmons,  Walter  C,  Providence,  R.  I. 

Simons,  Max,  Columbus,  Ga. 

Singleton,  James  H.,  Woonsocket,  R.  I. 

Slade,  George  P.,  309  Broadway,  P.  0.  Box  S8S,  New  York  CUy. 
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Smith,  Henry  D.,  Appleton,  Wis. 

Smith,  H.  G.,  Minneapolis,  Minn, 

Smith,  Jay,  care  of  J.  W.  Marston  &  Co,,  Lewis  Wharf,  Boston, 
Mass. 

Smith,  L.  H.,  Algona,  la. 

Smith,  Dr.  Hugh  M.,  United  States  Bureau  of  Fisheries,  Wash- 
ington, D.  C. 

Smith,  J.  A.,  13  West  2oth  Street,  Baltimore,  Md. 

Snyder,  Dr.  F.  D.,  10  Center  Street,  Ashtabula,  0. 

Snyder,  J.  P.,   United  States  Bureau  of  Fisheries,  Spearfish, 
S.Dak. 

Snyder,  J.  P.,  Tonesdale,  Pa. 

Southwick,  J.  M.  K.,  Newport,  R,  I. 

Spencer,  L.  B.,  Superintendent  Aquarium,  37  West  128th  Street, 
New  York  City. 

Spensley,  Calvert,  Mineral  Point,  Wis. 

Springer,  F.  H.,  Columbus,  Ga. 

Stapleton,  M.  F.,  United  States  Bureau  of  Fisheries,  Mammioth 
Spring,  Ark. 

Starbnck,  Alexander,  Cincinnati,  0. 

Starr,  W.  J.,  Eau  Claire,  Wis. 

Steele,  G.  T.,  Chicago,  111. 

Sterling,  J.  E.,  Crisfield,  Md. 

Stevens,  Arthur  F.,  227  West  Grand  Street,  Elizabeth,  N.  J. 

Stevenson,  Charles  H.,  United  States  Bureau  of  Fisheries,  Wash- 
ington, D.  C. 

Stewart,  Charles  E.,  Westerly,  R.  I. 

Stewart,  A.  T.,  Northville,  Mich. 

Stone,  Arthur  F.,  St.  Johnsbury,  Vt. 

Stone,  Charles  A.,  Plainfield,  N.  J. 

Stone,  Livingston,  Cape  Vincent,  N.  Y. 

Story,  John  A.,  East  Orland,  Me. 

Stotz,  Martin,  996  Market  Street,  Philadelphia,  Pa. 

Stranahan,  J.  J.,  Bullochville,  Ga. 

Stranahan,  F.  A.,  Cleveland,  0. 

Stranahan,  F.  F.,  Cleveland,  0. 

Streeter,  H.  R.,  Carolina,  R.  I. 

Sumner,  Dr.  Francis  B.,  College  of  the  City  of  New  York,  New 
York  City. 


lyfmuth  .\„,uu,l  Sh-Hiuii. 

Viiilnl   .'^l.il.r^   Hvmii,   of  FixhrrU'> 
^ii<l,hu.  -...  :.  W.  Va. 

SuUk-TS,  Frank,  M'ulinuii.  W'li. 
Sykt-s,  Arthur.  M«.n.<o„.  Wi.-., 
S.Vkl-s.  Hftlry.  Hnylirhl.  Wis. 

'r,ill".t.    lU-iirv.  hih-rMnti-   (■•.uimnr.'  A>-'o<i<,lii>,i.    \Y'i^hi>uit< 

0.  V. 
Tankewlay,  A.  S..  f'nil'-il  .s'/'(/^,«  llnmni  r,/  Fishrrii'M.  rii/^rh, 

Mi«s. 
Toww,  J.  C,  CmfMd.  .l/J. 
Taylor,  A.  H.,  31H  Main  l^tri'el.  Afemi'hix.  Tnu,. 
Taylor.  Robert  Kirhy,  ««  Leonard  Street.  .W'u-  Vod-  fi/./, 
T(?«],  .T.  X.,  (V«rfr'«(cr  lihcl.-,  Purihind.  Ore. 
Thayer,  \\.  W..  2S)t  Joseph  Campau  AveuiiP.  IMroU.  -Itirh. 
Thouiiw,  Henry  (i„  Stow,  Vt. 

Tlioiuiwon,  CHrl  G..  7^  Henry  Stri-i^l.  Iluntiiujlun.  I„.l. 
Thoniiwoii.  (leorgf  B.,  0<irin.  W.  Va. 
Thompson,  .Tampc  >'..  Mitrlinsburg.  W.  Va, 
Th..ni|>s<>n,  Williiiiii   H..  Sfrrtary  Anglers'  Amjnolwu  of 

Ijiii-i-Fiiri-  Hirer.  Alexwidfr  Hat/,  .V.  1'. 
Thompson.  W.  P.,  W20  Arrb  Strfet.  PhUadel/ihiti.  I'a. 
Thompson,  \V.  T.,  United  Stales  Bureau  of  Fisheries.  I.eadvit 

Vol. 
Tinker.  K.  F..  SI.  Jolnisburi,.  VI. 
TiU-oinh.  John  W..   Ciiilr,'/  Slal'-s  lUireai,  of  Fislieries.   Wa^ 

iagtoii.  D.C. 
Tow-nscn.l.  A.  A..  Cnroli,,,,.  Jl.  I. 

ToHiiscn.l.  ChHrh-s  II..  Xeir   York-  A-iii<m,n„.  .\e,r   Vork  Cih/. 
Truni|Mnir.  1).  A.,  lini/  CiUj.  Mich. 
Tulihs.  Frank  A..  .Veo^ho.  '.Mo. 

Tiwki-r.  K.hinin.l  St.  li.'orp..  ISedfonI  fltor.  ll.,lifo.r.  A".  >-. 
Tuck.T.  T>r.  Knu-sl  F..  -Tlie  .V./r./mm.-  IWIInxd.  Ore. 
Tiiliim.  V.uiSi-m-  A.,  /'i.-rindlor  .y.illonal.  'UiS  Vl.i  Moide.  flu 

.lf/»v.v.  Ariieiiliiin. 
TUDUT.   Av.-rv.    T-.V--   I'resideul   'lo.l   denenil  .Mnua-jer  of  . 

Voile,/  Lives.  Am-uillo.  Te.r. 
Tuni.T.  .1.  v..  Coliimhi's.  (1.,. 
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VanDusen,  H.  G.,  Master  Fish  Warden  of  Oregon,  Afdoria,  Ore 

Veeder,  John  J.^  Woods  Hole,  Mass, 

Venn,  Harrv  8.,  United  States  Bureau  of  Fisheries,  Washing- 
ton, D.  C, 

Vincent,  W.  S.,  United  States  Bureau  of  Fisheries.  Cape  Vin- 
cent, N,  Y. 

Vogelsang,  Alexander  T.,  Mills  Building,  San  Francisco.  Cat. 

Von  liengerke,  J.,  S18  Broadway,  New  York  City. 

Walker,  Bryant,  Detroit,  Mi<h. 

Wall,  Joe,  Salmon,  Ore. 

Wallett,  W.  H.,  Put-in-Bay,  0. 

Wallich,  Claudius,  United  States  Bureau  of  Fisheries,  Oregon 
City,  Ore. 

Walsh,  Joseph,  Woods  Hole,  Mass. 

Walters,  C.  H.,  Cold  Spring  Harbor,  X.  Y. 

Ward,  Prof.  H.  B.,  Lincoln,  Neb. 

W^arner,  S.  M.,  Glen  Farm.  Dorset,  Vt. 

Waterhouse,  Rev.  E.  M.,  Broadway  and  71st  Street,  New  York 
City. 

li^ebb,  W.  Se^-anl,  Hth  Street  and  Vanderbilt  Avenue,  New 
York  City. 

liVentworth,  E.  E.,  United  States  Bureau  of  Fisheries,  Baker, 

.  Wash. 
^^entworth,  Xathaniel,  Hudson  Centre,  N.  H. 
^eed,  W.  R.,  Potsdam,  N.  Y. 
"Wetherbee,  W.  C,  Port  Henry.  N.  Y. 

"Wheeler,  Charles  Stetson,  Hobart  Building.  San  Francisco,  Cal. 
A\Tiish,  John  D.,  Secretary  of  Forest,  Fish  and  Game  Commis- 
sion, Albany,  N.  Y. 
AVhite,  R.  Tygon,  320  Bridge  Street,  Brooklyn.  N.  Y. 
AVhiting,  Caspar,  ^.J.9  Fifth  Avenue,  New  York  City. 
\\rhitaker,  Hon.  Andrew  R.,  Phoenixville,  Pa. 
W^ilhur,  H.  G.,  235  Third  Street,  Philadelphia,  Pa. 
Wilbur,  P.  H.,  Little  Compton,  R.  J. 
Willard,  Charles  W.,  Westerly.  R.  I. 
Willetts,  J.  C,  27  Pine  Street,  New  York  City. 
\\"illiani8,  J.  A.,  Burlington,  Vi. 
Wilson,  C.  H.,  Glen  Falls,  N.  Y. 


Thifty-fmrlk  Animal  Meeting. 

1.  »       ,  Clevftiind.  0. 

V\mn,  D«mis,  Vnited  .States  Bureau  of  Fisheries,  Wanhijigtoiir 
D.  C. 

Winn,  S.,  Carolina,  li.  I. 

Wires,  S.  P.,  Lester  Park,  Duluth,  Minn. 

Wisner,  J.  Nelson,  Jr.,  United  States  Bureau  of  Fisheries,  Ore- 
gon City,  Ore. 

Wolf,  Herman  T.,  489  The  Bourse,  Philadelphia,  Pa. 

Wolters,  Charles  W.,  Dr.,  Philadelphia,  Pa. 

Woo(i,  C.  C,  Plymouth,  Majss. 

Wood,  Frank,  Bdmton.  N.  C. 

Worth,  S.  G.,  Beaufort.  N.  C. 

Wride,  George  A.,  Grindstone  City,  Mich. 

Zacliarie,  Col.  F.  C,  3i5  Corondelet  Street,  Noir  Orleans,  La. 

Zweighapt,  S.,  Deer  Park.  Haines  Falls,  N.  Y. 

HONORARY. 

Borodine,  Nicholas,  Chief  SpeciiiJist  m  Fish   Ciilturi-.  Depart' 

ment  of  Ayi-tculiure,  St.  I'etersburg.  Russia. 
Cortelyon,  Hon.  George  B.,  Washington,  D.  C. 
Denbigh^rLord,  Colonel  of  the  Honorable  Artillery  Company, 

London,  England. 
Fieh  Protective  Association  of  Eastern  Pennsylvania,  10£0  Arch 

Street,  Philadelphia,  Pa. 
Fryer,  Charles  E.,  Supervising  Inspector  of  Fisheries,  Board  of 

Agriculture  and  Fisheries,  S  Delahay  St.,  London,  England. 
Hamilton,  Dr.  J.  Lawrence,  M.  R.  C.  S.,  SO  Sussex  Square, 

Brighton,  England. 
Hofer,  Prof.  Dr.  Bruno,  Munich,  Oermany. 
Kishinouye,  Dr.  K.,  Imperial  Fisheries  Bureau,  Tokyo.  Japan, 
Lake  St.  Clair  Shooting  and  Fishing  Chib,  Detroit,  Mich. 
Mrs.  Frank  M.  Johnson,  Boston,  Mass. 
llatiiiibara,   Prof.   S.,  President   Imperial  Fisheries  Institute. 

Tokyo,  Japan. 
Metealf,  Victor  H.,  Secretary  of  the  Department  of  Commerce 

and  Labor,  Washington,  D.  C. 
Kew  York  Association  for  the  Protection  of  Fish  and  Game, 

New  York  City. 
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Peck,  Hon.  George  W.,  Milwavkee,  Wis. 

South  Side  Sportsmen's  Club,  Oakdale,  L.  I.,  N.^Y. 

The  President  of  the  United  States. 

The  Governors  of  the  Several  States. 

Woodmount  Bod  and  Gun  Club,  Washington,  D.  C. 

CORRESPONDING. 

Ayson,  Lake  F.,  Wellington,  New  Zealand. 

Ayson,  Charles  L.,  llakata^men,  Oamaru,  New  Zealand. 

Apostolides,  Prof.  Nicoly  Chr.,  Athens,  Greece. 

Annistead,  J.  J.,  Dumfries,  Scotland. 

Birbeck,  Edward,  Esq.,  M.  P.,  London,  England. 

Brady,  Thomas  F.,  Esq.,  Inspector  of  Fisheries,  Dublin  Castle, 
Dublin,  Ireland. 

Calderwood,  W.  L.,  Esq.,  Inspector  of  Salmon  Fisheries,  Edin- 
hurgh,  Scotland. 

Feddersen,  Arthur,  Copenhagen,  Denmark. 

Feilding,  J.  B.,  Upper  Downing,  Holywell,  North  Wales. 

Giglioli,  Prof.  Enrico  H.,  Florence,  Italy. 

Jaffe,  S.,  Osnabruck,  Germ<iny. 

Landmark,  A.,  Inspector  of  Norwegian  Fresh  Water  Fisheries, 
Christiana,  Norway. 

Maecleay,  William,  President  of  the  Fisheries  Commission  of 
New  South  Wales,  Sydney,  N.  S.  W. 

Marston,  B.  B.,  Esq.,  Editor  of  the  Fishing  Gazette,  London, 
England. 

Olsen,  0.  T.,  Grimsby,  England. 

Sars,  Prof.  G.  0.,  Christiania,  Norway. 

Smitty  Prof.  F.  A.,  Stockholm,  Sweden. 

Solsky,  Baron  N.  de,  Director  of  the  Imperial  Agr\<:ultural  Mu- 
seum, St.  Petersburg,  Russia. 

Trybom,  Dr.  Filip,  Stockholm,  Sweden. 

RECAPITULATION. 

Active 437 

Honorary 61 

Corresponding 19 


Total  membership 517 


CONSTITUTION 


AHTICI.l^   I. 

XAMK   AN'lt   0U.1K1'T, 

The  naint'  of  ttiin  Sociftv  shall  1k'  American  Fisheries  Soriety. 
Its  olijcfUi  shall  In.'  lo  prtHTiote  the  ctniw  of  fish  culture;  tO 
gather  and  diffusf  information  hearing  ujion  its  practical  «Heo«V!ts 
Hnd  iJjion  Jill  irialters  relating  to  thi-  fishcrii's;  the  iinitin{;  and 

encrtiiragiug  of  all  Lnleri'sts  of  fisli  cullurc  ami  tJie  flshrrifR,  and 
tile  treatrntrnt  of  all  ijueiition:'  n'jjarHing  fifih,  of  a  Mii'ntiflo  iimi 
economic  character. 

AUTK'I.K  II. 

MEMBEHS. 

Anv  jxTson  shall,  Ujwn  a  two-thirds  vote  and  the  payment  of 
two  dollars  iM'foinc  a  mcmlxT  of  this  society.  In  case  niemlK>n^ 
do  nol  jiay  their  fees,  which  shall  k'  two  dollars  per  year,  after 
tho  first  year  and  are  dellnijuent  for  two  years,  they  shall  be  noti- 
fied hy  the  truasurer,  and  if  the  amount  due  is  not  paid  within  a 
month  thereaflei-,  they  shall  Ik'.  without  further  notice,  dropped 
from  the  roll  of  niernkTship.  Any  person  can  Ix?  made  an  hon- 
orary or  a  corn-sponding  member  upon  a  two-thirds  vote  of  the 
mendiers  present  at  any  Regular  meeting. 

Any  [HTson  shall,  upon  a  two-thirds  vote,  and  the  payment  of 
$-ir).  iH'come  a  life  memlier  of  this  society,  and  shall  thereafter 
Im'  e\enipl  fnini  all  annual  dues. 

AHTU'LK  III. 

The  olliicrr^  of  this  StK-iety  shall  Iw  a  President  and  a  Vice 


I 


American  Fi'iheries  Socieiif.  2H3 

President,  who  shall  he  ineligible  for  election  to  the  t^nw  othci' 
until  a  year  after  the  expiration  of  their  term;  a  Corn^sponding 
Seeretan',  a  Recording  Secretary,  a  Treasurer  and  an  Executive 
Committee  of  seven,  which  with  the  othcers  before  named,  shall 
form  a  council  and  transact  such  l)usiness  as  mav  be  neci^sarv 
when  the  Society  is  not  iji  session,  four  to  constitute  a  quorum. 

ARTICLE  IV. 

MEETINGS. 

The  regular  meeting  of  the  ScK-iety  shall  be  held  once  a  year, 
the  time  and  place  being  decided  upon  at  the  previous  meeting 
or,  in  default  of  such  action,  by  the  Executive  Committee. 

ARTICLE  V. 

ORDER   OF   BISINESS. 

1.  Call  to  order  bv  President. 

2.  Roll  call  of  mendKTs. 

3.  Applications  for  memlx»rship. 

4.  Reports  of  oihcers. 

a.  President. 

b.  Secretarv. 

c.  Treasurer. 

d.  Standing  Committees. 

0.     Committees  appointed  by  the  President. 

a.  Committet*  of  five  on  nomination  of  othcers  for  ensu- 
ing year. 
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Transactions  of  the  American  Fisheries 

Society* 


Tuesday,  July  2Jk,  1906, 

Convention  called  to  order  at  12  m.  by  the  President,  Mr. 
C.  D.  Joslyn,  of  Detroit,  Michigan,  at  the  Board  of  Trade  Build- 
ing, Grand  Rapids,  Michigan. 

President:  Gentlemen  of  the  American  Fisheries  Society, 
I  take  pleasure  in  calling  you  to  order  for  the  thirty-fifth  meet- 
ing of  this  society.  This  is  not  the  time  nor  the  occasion  for  a 
speech  from  your  president.  We  have  quite  a  large  membership 
and  quite  a  large  number  present  in  the  city.  The  incoming 
trains  are  just  about  due  now  and  will  bring  probably  quite  an 
addition  to  our  numbers,  but  I  have  thought,  in  view  of  the  fact 
that  we  have  some  guests  present  and  we  have  the  mayor  of  the 
city  of  Grand  Rapids  from  whom  we  wish  to  hear,  that  I  would 
call  you  to  order  at  this  time  without  waiting  for  the  members 
who  will  be  in  here  later. 

Last  vear  I  think  those  of  us  who  met  with  vou  at  White 
Sulphur  Springs  told  you  that  if  you  would  come  to  Grand 
Rapids  you  would  never  be  sorry,  and  I  may  say  to  you  now  that 
the  city  of  Grand  Rapids  is  one  of  the  very  best  in  the  country. 
As  the  Hon.  James  G.  Blaine  once  said,  it  is  the  largest  city  for 
its  size  that  there  is  in  the  country.  Its  hospitality  is  un- 
bounded, and  as  soon  as  the  citizens  of  this  city  knew  that  wo 
were  to  meet  here  thev  were  onlv  anxious  to  know  what  we 
wanted  them  to  do,  and  they  have  showon^d  honors  and  invita- 
tions upon  us,  some  of  which  we  will  not  bo  able  to  accept,  and 
do  business  at  the  same  time.  They  would  entertain  us  during 
the  three  days  that  we  were  here,  and  not  give  us  a  chance  to 
work  at  all  if  we  would  let  them.  We  have  with  us  here,  as  usual, 
our  old  and  honored  friend,  our  ex-president,  Mr.  Root.  Long 
may  he  live  and  meet  with  us !    We  have  probably  the  most  con- 
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venient  man  in  tlie  country  also  with  us.  our  tn>asuri>r,  Mr,  Will- 
ard,  who  pays  Uk^  bills  iind  debts  of  the  society  mid  trust*  to  us 
to  reimbuise  him  lalt.-r  on.  (Great  laughter  anri  npplausv. )  W<e 
also  have  with  ue  as  usual,  our  eecretary.  Mr,  Peahody,  who  dnen 
all  the  work  in  pR'|jariiig  for  these  meetiupe  and  gi'tB  out  the  n- 
portB  afterwards;  then,  of  eourH*,  the  president  takes  the  en-dlt  ' 
for  the  entire  joli.  (Applause,)  I  might  go  on  and  moiition 
the  familiar  faces  Hint  we  see  here,  but  it  is  not  nenesaary:  it  b 
good  to  eee  all  these  familiar  faces  again, 

I  now  take  pleasure,  gentlemen,  in  introducing  to  von  Un 
mayor  of  Grand  Rapids,  Mr.  Ellis,  who  will  wpJecm?  jtm, 

Mr.  George  E.  Ellis  of  Grand  Bapida:  Mr.  President  and 
gentlemen,  it  is  surely  a  great  pleasure  to  say  to  you  a  few  word< 
just  now,  although  at  this  particular  hoar  I  know  that  you  do 
not  expect  very  much.  It  is  a  good  deal  like  a  man  who  was  in- 
vited to  talk  to  a  Sunday  school  class  and  be  said :  "Now.  child- 
ren what  would  you  rather  I  would  talk  about."  One  of  tJiem 
said:  "We  would  rather  you  would  talk  aliout  a  minuti>." 
(Laughter.)  I  guess  that  is  ahout  the  way  il  is  now,  us  it  U  M 
nearly  your  luncheon  hour. 

Your  president  is  feeling  especially  good  today.  He  was  tdl- 
ing  of  a  little  incident  that  happened  to  him  in  Detroit  the  other 
day.  He  came  down  town  and  he  fold  how  well  he  felt.  He  said, 
"I  feel  better  than  I  have  for  a  long  while,  because  my  wife 
thinks  I  am  such  a  good  man.  AVhy,  this  morning  before  I  came 
down  slic  told  me  that  1  was  a  model  husband."  So  he  told  that 
to  two  or  three  people,  and  he  was  so  pleased  that  ho  finally  met 
his  pastor  and  he  told  him  about  it.  And  he  said,  "Mr.  Joslyn, 
k'fore  you  toll  that  to  many  more  people  you  better  look  in  the 
dictionary  and  find  out  what  'model'  means,  and  then  you  will 
learn  just  what  kind  of  a  husband  you  are."  So  he  looked  in  the 
dictionary  and  found  out  that  a  ■model'  was  'a  small  imitation  of 
the  real  thing.'     (Laughter.) 

Now  we  are  greatly  pleased  to  sec  you  here,  and  while  you  are 
in  the  city  there  wilt !«  no  closed  season,  and  you  can  go  in  any 
part  that  you  want,  and  1  will  guarantee  in  this  metropolitan 
city  that,  no  matter  what  your  desires  and  tastes  are,  you  can 
gratify  them,  (laughter  and  applause)  and  if  you  do  not  find 
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it  with  ease,  I  see  4he  four  gentlemen  liere  who  represent  the 
Grand  Rapids  committee  and  I  will  guarantee  they  can  tell  you 
verv  easily  where  it  is,  because  thev  have  been  there  themselves. 
(Laughter.)  Mr.  Adams,  who  was  going  to  speak  a  few  words 
to  you,  had  a  dream  the  other  day,  and  he  dreamt  that  he  had  got 
into  heaven,  strange  as  it  may  seem,  and  he  told  his  wife  how  he 
had  trod  the  streets  of  the  New  Jerusalem  and  what  great  sights 
he  saw;  and  she  said,  "Fred,  if  you  ever  got  into  such  a  nice 
place  as  that,  what  made  you  get  out?''  "WTiy,"  he  said,  "the 
heat  woke  me  up!*'  (Laughter.)  Now,  no  matter  how  hot  or 
cold  it  is,  it  is  always  good  weather  when  good  fellows  are  to- 
gether, and  if  there  are  any  people  who  are*good  fellows  and  en- 
joy associating  together,  it  is  the  fishermen;  you  will  make 
more  lasting  friendships  when  you  are  fishing  or  hunting  than  in 
any  other  line  that  I  can  recall,  and  in  that  it  reminds  me  of  a 
little  saying  on  old  friends  which  I  will  give  you. 

'Tiifake  new  friends  but  keep  the  old. 
For  the  new  are  silver  but  the  old  are  gold. 
New-made  friends  like  new-made  wine, 
With  age  may  mellow  and  refine. 
Unlike  old  age  with  hair  so  gray. 
True  friendship  never  can  decay. 
So  make  new  friends  but  keep  the  old. 
For  the  new  are  silver  but  the  old  are  gold.''     (Applause.) 

President:  Before  we  go  to  our  lunch,  gentlemen,  T  want 
to  sav  to  vou  that  thev  have  a  real  sportsman's  association  here  in 
Grand  Rapids,  with  all  that  that  implies.  That  being  so,  I  desire 
to  call  on  the  president  of  that  association  to  say  a  few  words  of 
welcome  to  us.  I  should  be  very  glad  to  have  him  come  for- 
ward. 

Mr.  Otis  A.  Felger  of  Grand  Rapids:  The  president  is 
here  under  promise  from  me  that  under  no  circumstances  would 
he  be  called  upon,  and  he  has  engaged  as  his  substitute,  Mr.  W. 
R.  Shelby.  He  is  not  the  president  but  a  very  active  and  honored 
member. 

Mr.  W.  R.  Shelby  of  Grand  Rapids:  Mr.  President  and 
Gentlemen  of  the  American  Fisheries  Society:  The  gentleman 
introducing  me  to  welcome  you  on  behalf  of  the  Consolidated 
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*  Club  of  Grand  Rapids  says  ite  President  cannot 
ch,  tliii^  intinnatiug  that  I  can.  I  will  say  that  while 
Fr(  nt  'clger  is  too  diffident  to  talk  he  is  one  of  the  finest 
shote  in  Michigan  and  takes  pleasure  in  irnng  to  teach  me  how 
to  shoot,  so  that  I  am  pleased  to  do  some  one  thing  belter  than  be 
can.  MTiile  not  professing  to  he  a  public  speaker  I  am  inspired 
bv  the  eloquence  of  your  President  and  our  llayor,  who  preceded 
me,  to  say,  that  we  are  glad  your  Society  has  come  to  Orand 
Rapids  to  hold  its  annual  meeting.  I  am  connected  with  the 
Grand  Rapids  &  Indiana  Railway  Company,  which  has  alwajs 
taken  great  interest  and  done  much  for  the  propagation  of  fish 
in  Michigan  and  we  welcome  any  effort  to  increase  and  maiulain 
the  finny  tribe  in  our  waters.  The  people  of  Grand  Rapids  and 
Michigan  would  be  astonished  and  pleased  to  know  the  wealth 
the  State  gains  by  her  fisheries;  to  know  the  number  of  people 
who  come  into  the  state  only  because  it  is  a  place  to  fish  and  be- 
cause it  has  the  "Fishing  Line"  to  bring  them.  Tourists  coming 
to  Michigan  to  fish  do  not  have  to  be  told  "when  they  go  to  > 
certain  place  that  they  should  have  gone  over  to  the  other  place." 
They  can  catch  fish  anywhere  in  our  rivers  and  lakes. 

Our  Mayor  calls  attention  to  "This  being  your  noon  hour" 
and  I  will  not  detain  you  longer  because  after  becoming  better 
acquainted  with  you,  will  be  able  to  talk  more  intereetingty  to 
you,  but  on  behalf  of  the  Sportsmen's  Club  I  welcome  you  to 
Grand  Rapids  and  hope  your  visit  will  be  pleasant  and  the  ob- 
ject of  your  Society  materially  advanced  by  your  presence  and 
stay  among  us. 

The  registered  attendance  at  the  meeting  of  the  society  is  as 
follows : 

Alford,  Jabe,  Ma-dison,  Wis. 

Atkins,  Chas.  G.,  East  Orland,  Maine. 

Avery,  Charles,  Hutchinson,  Minn. 

Bartlett,  S.  P.,  Quincy.  III. 
Baasett,  C.  R.,  I'aw  Po-w,  Mich. 
Bean,  Tarleton  H.,  yew  York  City. 
Birge,  E.  A.,  Madison,  Wis. 
Boardman,  W.  H.,  Central  Falls,  R.  I. 
Bower,  Sej-mour,  Detroit,  Mich. 
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Bower,  Ward  T.,  Northville,  Mich. 
Brass,  J.  L.,  Drayton  Plains,  Mich, 
Brewer,  E.  S.,  Owosso,  Mich, 
Brown,  George  M.,  Detroit,  Mich. 

Carter,  George  L.,  Lincoln,  Neb, 
Clark,  Frank  N.,  Northville,  Mich. 
Clark,  Fred,  Mill  Creek,  Mich, 
Cutler,  William,  Mill  Creek,  Mick 

Dean,  H.  D.,  Neosho,  Mo, 
Dickinson,  G.  C,  Harrieita,  Mich, 

Filkins,  B.  G.,  Northville,  Mich, 
FuUerton,  Sam  F.,  St,  Paul,  Minn, 

Gunekel,  John  E.,  Toledo,  Ohio, 

Hankinson,  T.  L.,  Charleston,  III, 
Hogan,  J.  J.,  La  Crosse,  Wis, 
Hughes,  Wm.  H.,  St.  Louis,  Mo, 

Johnson,  R.  S.,  Manchester,  Iowa, 

Lydell,  D wight.  Mill  Creek,  Mich, 

Marks,  J.  P.,  Paris,  Mich, 
Meehan,  W.  E.,  Harrisburg,  Pa, 
Monroe,  Otis,  Mill  Creek,  Mich, 
Monroe,  Wm.,  MUl  Creek,  Mich, 
Moreher,  George,  London,  Ohio, 
Morton,  William  P.,  Providence,  R,  I, 

Nevm,  James,  Madison,  Wis. 

03rien,  W.  J.,  South  Bend,  Nebraska. 

Peabody,  George  F.,  Appletan,  Wis. 
Porter,  Richard,  Paris,  Mo. 

Reighard,  J.  E.,  Aim  Arbor,  Mich, 
Roberts,  A.  D.,  Woonsocket,  R.  I. 
Root,  Henr}'  T.,  Providence,  R.  I. 
Rosen bery,  Albert,  Kalamazoo,  Mich. 

Shortal,  J.  M.,  900  Chestnut  St.,  St.  Louis,  Mo. 

Thayer,  W.  W.,  Detroit,  Mich. 
Titcomb,  Jno.  W.,  Washington,  D.  C. 
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Whiah,  John  11..  Albmuj.  N.  J 
WiUard,  C.  W.,  1^■.v^■^■W//,  ff.  /. 
Wires,  S.  P.,  7'i''"'/'.-l/''/' 
Zalsman,  Phil.  G.,  Paris,  Mich. . 

Begietered  attendance  of  Visitors : 
Adams,  Fred  J.,  Editor,  Grand  Rapids,  Mich. 
Ellis,  George  E.,  Mayor,  Grand  Rapids,  Mich, 
Felger,  Otis  A.,  Grand  Rapids.  Mich. 
Roth,  Prof.  Filibert,  Ann  Arbor,  Mich. 
Shelby,  W.  B.,  Gmnd  Rapids,  Mich.,  Tice  President  Onmd 
Rapids  <£  Indiana  RaUtDoj/  Co, 

The  treasurer  then  presented  his  report  as  folloira : 
To  the  American  Fisheries  Bodety  of  the  VnUed  Blotet  of  Awt^riem. 

Oentlemen: — I  herewith  submit  mj  annual  report  aa  Trvaminr 
from  July  ZG,  190G.  to  July  24.  1906: 

RKCKIPTS. 

1905, 

Ufe  memberehlp  tees S  60.00 

Yearly   dues    647.10 

Sale  of  reports ". 25.30 

$732.40 

EXPENDITURES. 

July  25— Balance  due  Treasurer 1111.87 

July  27— C.  G.  Atkins,  printing 2.66 

Aug.  29— Stamped  envelopes 10.70 

Sept.  18 — Murray  Lyceum  Bureau,  stereoptlcoo 4.25 

Oct.      7— A.  H.  Dlnsmore,  stereoptlcoo 5.00 

Oct.    10— One  letter  file 35 

Nov.    6 — Stamped  envelopes  10.70 

Dec.  22 — Telegram  to  Geo.  F.  Peabody,  Secretary 70 

Dec.  23 — Typewriting    1.25 

Dec.  23— H.  D.  Goodwin,  stenographer 202.00 

1906. 

Mar.  15— Post  Publishing  Co..  reports 289.15 

Mar.  15 — G.  F.  Peabody.  Sec'y,  mailing  reports,  etc. . .     74.85 

Apr.  14— Gibson  Bros.,  circulars 3.15 

July  11 — Stamped  envelopes  10.70 

July  17— Post  Publishing  Co..  circulars,  etc 15.60 

July  17 — Geo.  F.  Peabody.  Secy,  stamps,  etc 16.35 

1759.18 
July  24 — Balance  due  Treasurer $  26.78 

$759.18 
Respectfully  submitted. 

C.  W.  WILLARD.  Treasurer. 
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Motion  made,  seconded  and  unanimously  carried,  that  the 
report  be  referred  to  auditing  committee. 

President :    I  will  appoint  as  members  of  the  committee  Mr. 
Geo.  M.  Brown,  Mr.  R.  S.  Johnson,  and  Mr.  A.  D.  Roberts. 

The  following  is  a  list  of  applicants  for  membership  in  the 
association,  made  since  the  last  meeting: 

Alford,  Jabe,  Fish  Comviissioner,  Wis.,  Madison,  Wis.  (Pro- 
posed by  E.  A.  Birge.) 

Avery,  Charles,  Minnesota  Fish  and  Game  Commission,  Hutchin- 
son,  Minn.     (Proposed  by  Samuel  F.  Fullerton.) 

Bassett,  C.  R.,  Glen  Springs  Trout  Co.,  Paw  Paw,  Mich. 

Bassett,  F.  R.,  Glen  Springs  Trout  Co.,  Paw  Paw,  Mich. 

Bigelow,  Hayes,  Brattlehoro,  Vt.     (By  H.  M.  Smith.) 

Brown,  Thomas  W.,  Minnesota  Fish  and  Game  Association, 
Glenwood,  Minn.     (By  S.  F.  Fullerton.) 

Burkhaus,  Jerry  H.,  Torresdale  Hatchery,  Holmeshurg,  Phila- 
delphia, Pa.     (By  W.  E.  Meehan.) 

Canfield,  H.  L.,  Bureau  of  Fisheries,  Wa^^hington,  D.  C.     (By 

Frank  X.  Clark.) 
Carter,  George  L.,  Lincoln,  Neb.     (By  W.  J.  O'Brien.) 
Conway,  R.  J.,  Director  Aquarium,  Belle  Isle,  Detroit,  Mich. 

(By  Frank  N.  Clark.) 
Cutter^  William,  Mill  Creek,  Midi.    (By  Dwight  Lydell.) 
Cheyney,   John    K.,    Tarpon    Springs,   Florida.      (By    H.    M. 

Smith.) 

Davies,   David,   Bureau   of  Fisheries,   yorthville,  Mich.      (By 

Frank  X.  Clark.) 
Delaney,  0.  J.,  129  Front  St..  New  York.     (By  II.  M.  Smith.) 
Dickinson,  G.  C,  Fish  Cultunst,  Ilarrietta,  Mich.    (By  Seymour 

BoweV.) 

Evans,  A.  Kelly,  Secretary  Ontario  Fi^h  and  Game  Protective 
Association,  25  Front  St.,  East  Toronto,  Ontario.  (By  T.  S. 
Palmer.) 

Grill,  John  H.,  Vice  President,  Minnesota  Fish  and  Game  Com- 
mission, Sherburne,  Minn.     (By  Samuel  F.  Fullerton.) 
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\  U,  Ch<irkston.  III.     (By  Prof.  J.  E.  Reighard.1 

irtmat),  j     ilip,  Erie  Eafchery,  Erie,  Pa.     {By  W.  W.  Mee- 

ban.) 

HugheSj  WilUam  H.,  Vice  President  Missouri  Fish  Commiagion. 

231  W'ainwright  Bldg.,  St.  Lotiis,  Mo.     (By  C.  W.  Wjllord.) 

JohiJBon,  0.  J,,  President  Minnesota  Game  and  Fish  As»ociation. 
Qlenivood,  Minn.    {By  Samuel  F.  Fullerton.) 

Leisenring,  W.  A.,  Mauch  Chunk,  Pa.     (By  W.  E.  Mflehan.) 
Locher,  William,  Kalaviazoo,  Mich.     (By  Frank  Lydell.) 

Marty,  John  M.,  Fwft   CuUunst,  Minnesota  Fish  and  Game 
Commission,  St.  Paul,  Minn.     (By  Samuel  F.  Fullerton.) 

Pennington,  Robert,  Wiluiingtoti,  Delaware.    {By  H.  M.  Smith.) 
Porier,  Hichard,  President  Missouri  Fish  Commifsion,  Paris, 
Mo.     {By  C.  W.  Willard.) 

Shortal,  J.  M,,  Secretary  Missouri       h  Comwigsiiin,  006  Chest- 
nut St.,  St.  Louis,  Mo.    (By  C.  W.  Willanl.) 

Thomas,  H.  G.,  Bureau  of  Fisheries  Station,  Put-in-Bay,  Ohio. 

(By  J.  W.  Titcomb.) 
Tinker,  Eugene,  Carry  Hatchery,  Carry,  Pa.     (By  W,  E,  Mee- 

han.) 

Waddell,  Jolm,  Grand  Eapids.     (By  Frank  Lydell.) 

Whipple,  James  S.,  Forest,  Fish  and  Game  Commission,  Capitol, 

Albany.    (By  John  D.  Whish.) 
Welters,  Charles  A.,  Prospect  Brewery,  12th  and  Mervine  Sts., 

Philadelphia,  Pa.    (By  W.  E.  Mcchau.) 

Motion  made  and  seconded  that  the  rules  of  the  society  be 
suspended  and  that  the  secretary  be  authorized  to  cast  the  unani- 
mous ballot  of  the  meeting  elpctiug  the  foregoing  applieante  to 
membership  in  the  society. 

Motion  unanimously  carried. 

The  secretary  east  the  ballot  pursuant  to  the  mot-ion. 

President:  The  applicant*  are  unanimously  elected  to  mem- 
bership in  til  is  society. 
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The  following  gentlemen  were  unanimously  elected  honorary 
members  of  the  society: 

Prof.  Dr.  Franz  Steind^^hner,  Royal  Natural  History  Museum, 

Vienna,  Austria, 
Prof.  Edmond  Perrier,  Director  National  Museum  of  Natural 

History,  Paris,  France. 
♦Prof.  P.  P.  C.  Hoek,  Scientific  Fishery  Adviser  of  the  Dutch 

Government,  The  Hague,  Holland. 
Dr.  Oscar  von  Grimm,  Inspector-General  of  Fisheries,  St.  Peters- 
burg, Russia. 
Mr.  Franz  von  Pirko,  President  Austrian  Fishery  Society,  Vie7i- 

na,  Austria. 
Mr.  Guiseppe  Besana,  President  Lomhardy  Fishery  Society,  Via 

Torino  51,  Milan,  Italy. 
Dr.  Decio  Vinciguerra,  Director  Royal  Fish  Cultural  Station 

and  Aquarium,  Rome,  Italy. 
Mr.  Fred  J.  Adams,  Grand  Rapids,  Mich. 

President:  Before  we  take  a  recess  for  our  luncheon  I  will 
inquire  if  there  is  any  specific  matter  that  ought  to  be  brought 
up  at  this  time.    If  there  is  we  can  consider  it. 

It  devolves  upon  the  presiding  officer  to  appoint  standing 
committees.  I  have  busied  myself  as  well  as  I  could  during  the 
morning  hour,  and  in  view  of  the  fact  that  there  is  always  more 
or  less  of  a  contest  on  two  important  matters,  I  have  deemed  it 
wise  to  name  two  of  the  committees  now  and  reserve  the  privil- 
ege, if  I  may,  of  naming  the  other  committees  some  time  during 
the  afternoon  session. 

The  first  committee  that  the  presiding  officer  is  called  upon 
to  name  is  that  on  nominations.  The  other  is  the  committee  on 
location.  Of  course,  in  regard  to  the  first,  I  know  myself  that  it 
is  a  high  honor  and  that  there  will  be  various  applicants  and  I 
thought,  if  that  committee  was  named  now  so  that  those  who 
have  claims  to  present  would  have  the  time  to  do  it,  it  might  be 
perhaps  more  convenient.  As  to  the  location,  we  all  know  that 
there  are  a  great  many  places  that  seek  to  have  us  hold  our  meet- 
ing there,  and  likewise  there  would  probably  be  some  contest, 

•On  furlougrh  until  autumn  1907.  as  General  Secretary  to  the  Interna- 
tional Council  for  the  Study  of  the  Sea,  Copenhagen,  Denmark. 


and  I  have,  there J\i re,  jlioiight  it  wise  to  n&me  that  committee  ns 
well. 

For  the  committee  on  TKHninations  I  hare  tiiought  the  eocie^ 
could  do  jio  better  than  to  have  me  name  Mr.  Henry  T,  Boot  tt 
the  chainuan.  The  other  members  of  that  committee  are  Mr. 
Frank  N.  Clark  of  Northville;  our  old  friend  who  ia  somewhat  ill 
but  has  been  a  long  while  with  the  society  and  a  valued  mefflber 
of  it,  whom  you  all  know,  Mr.  J.  J.  H<^an  of  La  Croflse,  Wis.; 
Dr.  T.  H.  Bean,  whom  you  all  know,  who  has  been  with  us  • 
long  time,  and  Mr.  S.  P.  Wires. 

As  committee  on  location  I  will  name  the  following  genUe- 
men :  Samuel  F.  Fullerton,  Mr.  W.  E.  Meehan,  Mr.  C.  W.  WAV 
ard,  Mr.  Herbert  D.  Dean,  and  Dr.  E.  A.  Birge. 

Mr.  Clark :    There  is  one  important  committee  I  think  neces- 
sary at  this  time  which  is  a  programme  committee  fco-  the  prc»-  ~ 
ent  meeting.    We  have  always  had  one  appointed. 

President:  I  think  this  suggestion  is  wise  and  with  the  per- 
mission of  the  society  I'will  name  our  worthy  secretary,  Mr.  Pea- 
body,  as  chairman,  Mr.  John  W.  Titcomb  and  Mr.  Dwight  Ly- 
dell. 

I  desire  to  suggest  at  this  time  that  the  Grand  Rapi()s  com- 
mittee on  arrangeuK'iits,  as  some  of  you  and  perhaps  all  of  you 
know,  have  arranged  for  a  banquet  some  time  tomorrow  evening. 
It  has  Iweu  suggested  to  me  that  sc'ven  o'clock  would  be  a  con- 
venient hour.  One  of  the  reasons  why  that  hour  has  been  sug- 
gested is  this:  they  have  most  graciously  put  at  the  dispcn»al  of 
this  society  an  electric  car  or  sufficient  electric  cars  to  transport 
the  entire  society  to  the  Lakeside  Club,  where  the  banquet  is  to 
be  held,  and  it  was  suggested  in  the  same  connection  that  a  visit 
to  the  state  hatchery  at  Mill  Crt-ek  be  fakon  also  in  the  after- 
noon, so  that  wc  could  take  the  oar  about  four  or  five  o'clock,  or 
whatei'cr  time  is  agreed  upon,  and  go  down  to  the  hatcherj',  look 
tlint  oviT,  and  then  the  same  car  would  tnuisjwirt  us  to  the  Lake- 
sidf  Chil)  where  we  have  our  banquet. 

It  will  be  nnnenilM'red  by  those  who  attended  the  meeting  last 
year  that  a  n-solution  was  adnplcd,  wliiHi.  of  course,  would  not- 
be  binding  upmi  this  uiccling  hut  whs  h  suggestion,  that  the  fore- 
noon of  the  sit'ond  day  of  the  meeting  slmuld  hi'  given  np  entire- 
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ly  to  committee  meetings  and  be  an  open  date,  so  far  as  the  so- 
ciety was  concerned;  but  if  you  should  determine  to  take  the 
afternoon  to  go  over  to  the  hatchery,  perhaps  the  suggestion  that 
we  meet  in  the  morning  to  transact  some  business  and  have  some 
papers  read  would  not  be  out  of  the  way,  and  if  tliat  meets  with 
your  views  we  will  do  so. 

Mr.  Boot :  I  move  that  when  we  meet  we  meet  here  tomorrow 
morning  at  9 :30  o'clock  for  the  transaction  of  any  business  that 
mav  come  before  us. 

Mr.  Titcomb:  Was  not  this  committee  on  programme  ap- 
pointed for  the  purpose  of  laying  out  the  whole  of  this  business 
from  now  until  we  get  through  ? 

President:  Yes.  I  suppose  we  had  better  refer  the  whole 
matter  to  the  committee  on  programme. 

Mr.  Clark :  I  move  that  this  matter  be  referred  to  the  com- 
mittee on  programme. 

Motioji  seconded  and  imanimously  carried. 

President:  I  take  the  liberty  in  behalf  of  the  society  to 
thank  our  friend,  the  mayor,  and  ^Ir.  Felger  as  representing  the 
Sportsmen^s  Association,  for  their  kind  words  and  for  their  in- 
vitation, and  while  I  shall  not  avail  myself  of  the  suggestion  to 
visit  the  places  suggested  by  the  mayor,  undoubtedly  a  great 
many  members  of  the  society  will.     (Laughter.) 

A  recess  was  here  taken  until  2 :30  p.  m.,  same  day  and  place. 

AFTERNOON   SESSION. 

Same  day,  Tuesday,  July  24,  1906,  2:30  p.  m.,  same  place. 
Meeting  called  to  order  by  the  president. 

President:  I  understand  that  the  programme  committee  is 
ready  to  report,  and  as  we  are  without  any  real  order  of  business 
until  we  get  that  report,  I  will  call  for  the  reading  of  it  now. 

Mr.  George  F.  Peabody  of  Appleton :  The  committee  recom- 
mends the  adoption  of  the  following  programme : 

Tuesday,  July  24,  190(),  2:30  p.  m. 

Reports  of  committees  and  unfinished  business. 


Election  of  Hwmbpre  always  in  order. 

Beading  and  dii^tussion  of  papers  in  the  order  suggested  \ 
committee  on  projcraninii?. 

Adjourn  5:30  p. 

Evening  eeeBion  at  8  p.  m.  sharp  at  Byereon  libiazy. 

Illustrated  lecture  by  FrofesBor  J.  E,  Beighard. 

The  Bubject  of  that  lecture  ia  Nest  Building  Fishes  of  Midii- 
gan. 

Wednesday,  July  25.    Meet  at  9  a.  m. 

Beading  and  dieciHsion  of  papers. 

Adjourn  at  1  p.  m.  until  3  p.  m. 

At  3  p.  m.  take  special  car  or  cars  in  front  of  Hotel  Fumtiiiwl 
for  Mill  Creek  Hatchery. 

Paper  by  Dwight  Lydell,  also  by  Professor  Beighaiid. 

Betum  from  Mill  Creek  to  Idkeeide  Club  without  stop. 

Quests  of  the  club  for  the  evening. 

Thursday,  Jiily  26. 

Leave  Union  Depot  at  7 :30  a.  m,  for  Paris. 

Hold  a  meeting  there  after  examining  the  station. 

Have  dinner  as  guests  of  Michigan  Fish  Commission. 

Ijeave  Mill  Creek  at  2 :20  p.  m.  for  Grand  Rapids. 

Meeting  will  then  adjourn. 

President:  In  repaid  to  the  trip  to  the  Paris  Hatchery  I 
would  state  that,  of  course,  we  would  expect  all  the  members  and 
guests  of  the  society  to  go,  and  wo  certainly  hope  and  expect  that 
our  friends  will  come  along  with  us  so  that  we  may  enjoy  the 
trip  and  the  inspection  of  the  hatchery,  and  probably  get  in  some- 
where during  the  time  a  business  meeting  as  well. 

We  will  now  receive  the  report  of  the  secretary. 

Secretary:  Mr.  President,  the  secretary's  report  is  embodied 
in  the  published  proci-edings  for  last  year,  which  covers  the  en- 
tire rei>ort.  The.=o  i)rrtceed iiigs  are  in  the  hands  of  every  member 
of  tlie  society. 

President :  It  seems  to  me  llmt  il  is  a  most  complete  report 
in  every  detail. 

Mr.  Root:  I  move  that  the  report  be  rec-eived  and  adopted. 
Motion  seconditl  and  unanimously  carrieil. 
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President:  We  will  now  receive  the  reports  of  standing 
committees,  and  first  the  executive  committee. 

Mr.  Meehan:  I  shall  have  to  hand  in  the  report  in  writing 
a  little  later  to  the  committee,  but  I  can  give  it  to  you  verbally. 
I  could  not  give  it  in  writing  before  because  some  of  the  data 
had  not  been  handed  to  me  until  this  morning.  I  have  to  report 
that  during  the  year  there  were  seven  deaths  in  the  membership 
reported  to  either  the  treasurer  or  myself. 

W.  Osborne  of  Duluth,  Minnesota,  who  died  April  1.  1905. 
W.  E.  Bobinson  of  Mackinaw  City,  Michigan,  who  died  in 
1905. 

E.  St.  George  Tucker,  who  died  in  Halifax  in  1904. 

J.  C.  Willetts,  New  York  City,  who  died  August  31,  1905. 

Judge  Uri  Lamprey,  St.  Paul,  Minnesota,  May,  1906. 

Robert  B.  Boosevelt,  New  York,  June,  1906. 

Charles  L.  Miller,  Altoona,  Pa.,  Oct.  21,  1905. 

Charles  Walters,  Jr.,  Philadelphia,  Oct.  13,  1905. 

Henry  C.  Demuth,  Lancaster,  Pa.,  May  30,  1906. 

Mr.  Demuth  was  for  many  years  connected  with  the  fishery 
interests  of  Pennsylvania,  having  been  the  treasurer  of  the  old 
fish  conmiission  for  seven  years,  and  was  a  co-laborer  on  the 
board  with  the  late  Henry  C.  Ford  whom  we  all  knew  as  promi- 
nent in  the  fish  cultural  work  of  Pennsylvania  between  1 880  and 
1895. 

I  also  have  to  report  that  another  and  great  step  has  been 
taken  toward  securing  practically  uniform  laws  for  the  protec- 
tion of  fish  in  Lake  Erie,  Ohio,  having  passed  last  winter  laws 
practically  the  same  as  Pennsylvania  did  the  year  before.  A  bill 
was  introduced  into  the  New  York  legislature — I  heard  inform- 
ally that  it  has  passed — but  apparently  it  has  not,  at  least  Mr. 
Whish  informs  me  that  he  does  not  know  positively  that  it  has 
been  passed.  Canada,  of  course,  does  not  need  to  enact  special 
legislation  but  will  adopt  similar  regulations  as  soon  as  all  the 
states  bordering  on  Lake  Erie  adopt  practically  uniform  laws. 

We  have  also  had  some  correspondence  in  connection  with  the 
International  Fisheries  Society,  but  that  matter  is  largely  in  the 
hands  of  Dr.  Smith. 
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Mr.  Titofimb:  I  niovp  that  the  report  be  accepted  and  adopt' 
ed  ;  (hat  the  list  of  names  of  the  deceased  memherB  be  referred  tu 
the  emninittee  on  resoiutions  for  proper  action  in  this  connec- 
tion. 

Motion  seconded  and  unaniraonplj-  carried. 

Mr.  Titeoinb :  As  a  member  of  the  committee  on  foreign  t*- 
lutiims  1  wish  to  present  a  matter  at  this  tinie,  because  it  iniut 
be  attended  to  now  if  at  all.  Yon  will  probably  remember  Mr. 
Df  Puy,  ft  <-omparativch'  new  member  from  New  York,  who  at- 
tended the  last  meeting  of  the  society.  He  is  going  on  a  two  years' 
trip,  and  he  will  visit  many  eonntries— in  fact  nearly  all  tie 
countries  in  the  world — before  he  retnms.  He  is  an  enttin;;ia8lic 
angler  and  very  much  interested  in  the  soeietj".  I  offer  a  reso- 
lution this  afternoon  in  order  that  it  may  reach  him  when  he 
takes  his  boat.  If  it  is  mailed  tomorrow  morning  by  the  apc- 
retsry  it  will  do  »o. 

The  resolution  is  as  follows : 

Besoked  by  the  American  Fisheries  Society,  here  oasoalded 
in  annual  meeting,  that  Mr.  Henry  F.  De  Puy  be  added  to  the 
committee  on  foreign  relations  and  made  a  delegate  of  this  so- 
ciety to  all  foreign  countries  which  he  may  visit  during  his  con- 
templated sojourn  abroad. 

It  is  further  resolved  that  the  secretary  be  instructed  to  send 
a  copy  of  these  resolutions  to  Mr.  De  Puy  with  the  best  wishes  of 
the  society  for  a  pleasant  trip ;  and  a  formal  certificate  addressed 
"To  whom  it  may  concern,"  stating  that  Mr,  De  Puy  is  a  dele- 
gate authorized  to  confer  with  iish  culturists  and  to  represent 
this  society  at  any  meetings  or  conferences  he  may  find  it  con- 
venient to  attend  during  his  absence  in  foreign  countries;  said 
certificate  to  be  signed  by  the  president  and  the  secretary  of  the 
society. 

Motion  made,  seconded,  and  unanimously  carried  adopting 
the  resolution. 

Mr.  John  F,.  Gunckel  of  Toledo,  0.:  Within  the  past  twenty- 
five  years  1  have  been  recording  secretary  several  times,  and  when 
I  was  recording  secretary  you  always  asked  for  my  report  You 
still  have  a  recording  secretary  and  I  would  like  to  hear  his  re- 
port so  as  to  learn  what  improvements  have  been  made  since  the 
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time  when  I  held  office.  You  know,  of  course,  I  live  in  Toledo 
and  have  the  reputation  of  being  the  biggest  fish  liar  in  the 
United  States;  but  I  continually  receive  letters  of  inquiry  from 
foreign  countries,  and  some  very  curious  scientific  questions  apj 
being  asked  me.  The  angling  part  of  it  I  take  a  great  deal  of 
pleasure  in  answering,  but  you  would  be  surprised  to  see  the  cor- 
respondence I  have  from  foreign  countries  about  the  American 
Fisheries  Society,  although  I  have  not  bix*n  recording  secretary 
for  many  years. 

Mr.  Peabody:  As  recording  secretary  I  would  like  to  ask 
why  the  gentleman  does  not  refer  this  correspondence  to  the 
present  recording  secretary  ? 

Mr.  Gunckel:  I  generally  refer  everything  of  a  scientific 
nature  to  you,  but  as  to  the  other  matters  I  perform  my  duties 
under  mv  salary  and  answer  the  communications  mvself. 

Mr.  Peabodv:  I  have  a  communication  from  Dr.  Smith 
that  perhaps  would  come  under  the  hc^d  of  unfinished  business. 
It  is  as  follows : 

You  will  recall  that  I  corresponded  with  the  officers  and  the 
executive  committee  relative  to  an  award  to  be  offered  by  tlie 
Society  at  the  next  International  Fisher}^  Congress.  All  re- 
sponded favorably,  and  the  majority  of  those  who  suggested  any 
subject  for  the  award  mentioned  fish  diseases.  Accordingly,  I 
made  the  following  announcement  in  the  circular  which  has  been 
sent  to  the  members : 

^^y  the  American  Fisheries  Society :  For  a  paper  embody- 
ing the  most  important  original  observations  and  investigations 
regarding  the  cause,  treatment  and  prevention  of  a  disease  affect- 
ing a  species  of  fish  under  cultivation,  $100  in  gold." 

Will  you  please  bring  this  matt^^  to  the  notice  of  the  Society, 
and  have  the  foregoing  action  ratified  ? 

Dr.  Birge:  I  move  that  the  action  of  Dr.  Smith  be  ratified 
and  accepted  as  the  action  of  the  society. 

Motion  seconded  and  unanimously  carried. 

Prof.  Jacob  Reighard  then  presented  a  paper  on  "The  Identi- 
fication for  Legal  Purposes  of  Mutilated  or  Dressed  Specimens 
of  Whitefish  and  Herring  from  the  Great  Lakes." 
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Prof.  !  •jliard:  This  paper  and  the  one  that  follows  on 
the  programme  are  announced  as  illustrated  bv  latitem  elidcfi. 
When  the  local  committee  made  its  arrangements,  they  thought, 
from  the  fact  that  lantern  slides  were  mentioned  in  the  pro- 
gmmme  that  this  paper  might  he  suitable  for  the  general  public 
and  therefore  placed  it  in  (he  evening.  On  learning  of  this  ac- 
tion I  undertook  to  give  an  evening  lecture  that  would  possibly 
interest  the  general  public  more  than  this  paper,  and  I  have 
therefore  cut  out  the  lantern  slides  from  this  paper,  but  I  havo 
here  three  or  four  photographs  whicli  will  serve  to  illustrate  it 

Mr.  Samuel  F.  Fullerton  of  St.  Paul,  Minnesota,  read  a 
pii]n>r  on  '"Protection  as  an  Aid  to  Propagation." 

Mr.  George  F.  Peabody  then  read  a  paper  by  Mr.  Albert 
Rosenberg  of  Kalamazoo,  Michigan:  "Some  Esperimcnts  in 
the  Propagation  of  Rainbow  Trout." 

Mr.  Titcomb  then  read  a  paper  by  Dr.  Hugh  M.  Smith,  on 
"Fishery  Legislation  before  the   Fifty-ninth  Congress,"    (Sret 

Mr.  Titcomb:  I  think  it  would  be  a  good  idea  if  the  society 
could  have  at  each  meeting  the  bound  volumes  of  the  proceed- 
ings of  the  society  for  all  the  years.  My  suggestion  is  that  the 
secretary  be  authorized  to  have  a  set  of  the  transactions  of  the 
society  bound  and  put  in  a  proper 'box  which  can  be  taken  from 
one  meeting  to  another,  and  during  the  sessions  be  accessible  to 
all  the  members,  and  1  make  a  motion  to  that  effect. 

Motion  seconded  and  unanimously  carried. 

Mr.  Titcomb:  I  move  that  the  auditing  committee  be  also 
made  a  committee  to  co-operate  with  the  secretary  and  treasurer, 
in  order  to  weed  out  delinquent  and  deceased  members  from  the 
present  list  and  revise  the  list  for  the  next  publication.  Some 
of  the  addresses  now  given  are  wrong.  Some  have  passed  away, 
and  Sir.  Willard  can  undoubtedly  report  on  some  who  have  not 
paid  for  years.     Is  not  that  so? 

Mr.  Willard;     I  can. 

Motion  seconded  and  unanimously  carried. 

President:    I  will  appoint  as  the  auditing  committee: 
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".  George  M.  Brown,  of  Michigan ;  Mr.  A.  D.  Eoberts,  of  Rhode 

and ;  Mr.  B.  S.  Johnson,  of  Iowa. 
As  members  of  the  committee  on  resolutions  I  will  appoint: 
r^r.  John  D.  Whish,  of  New  York;  Mr.  W.  E.  Meehan,  of  Penn- 
'i  rania;  Mr.  John  W.  Titcomb,  of  Washington,  D.  C. 

Mr.  Meehan  read  a  statement  of  the  fish  distributed  by  Penn- 
I  vania  from  January  1,  1906  to  July  1,  1906. 

-Adjourned  to  8  o^clock  p.  m.,  same  day,  at  the  Ryerson  Pub- 
-      I-iibrarv. 

EVENIXG  SESSION. 

Ihiblic  Library,  same  day,  8  p.  m.  Prof.  Jacob  Beighard 
"vered  a  lecture  on  the  subject  of  the  Domestic  Life  of  Fishes 
b  Build  Nests  and  Take  Care  of  Their  Eggs. 

-c^djoumed  to  next  day,  Wednesday,  July  25,  1906. 


Wednesday,  July  25,  1906. 

ISoard  of  Trade  JBuilding,  Grand  Rapids,  Michigan,  July  25, 
^,  10  a.  m.    Meeting  called  to  order  by  the  President. 

,   Titcomb:     There  is  an  organization  in  this  country 

the  American  Breeders'  Association,  formed  two  years 

by  the  Assistant  Secretary  of  Agriculture.    This  at^sociation 

'^en  up  the  work  of  improving  breeds  of  animals  and  plants. 

have  undoubtedly  all  read  about  Burbank's  work  out  in  Cali- 

,  the  wonderful  things  he  has  accomplishcMl  in  plant  life 

^U  kinds. 

^ow  the  American  Breeders'  Association  has  the  work  divid- 

"^p  by  committees,  each  committee  having  a  special  line.     I 

^   Xnade  chairman  of  the  committee  on  fish  breeding  and  was 

to  ask  the  co-opcTation  of  all  members  of  this  society 

in  lines.    For  instance,  we  would  like  to  know  from  every 

'Who  has  done  any  work  on  hybridization  of  fishes,  details  as 

^^'liat  they'have  done,  and  how  far  tlie  work  has  been  carried. 

"Would  like  to  have  everv  one  who  has  done  anv  fish  cultural 

,  or  who  has  had  any  opportunity  to  do  fish  cultural  work, 

nue  Btill  farther  these  attempts  to  cross  different  species. 


Now  it  is  MTV  siirfjrisinjj  to  think  that  you  can  take  the  i-ggs  of  a 
50-pound  riK^k  Iihsh  anil  fertilize  them  with  the  milt  of  the  herr- 
ing, or  thi'  diijKiBite,  though,  of  course,  with  that  claeu  of  fisLh  it 
Ib  almost  innioseiMe  to  eiirrv  your  eximrimente  to  a  conclusion, 
becanse  tin-  H>l(  snv  til>i'nii.'il  iis  fry  iiiul  };•>  to  tin-  •x-.wu  But 
we  want  to  take  up  this  eubject  of  hybridization  on  a  Uiger  scale, 
cross  the  inferior  speciee  perhaps  with  BOtae  finer  ones,  and  rear 
the  fish  to  see  if  we  can  get  any  results  by  continnal  attaniitB 
at  crossing. 

Xhen  this  committee  wants  to  take  np  some  otlier  subjects. 
This  will  apply  more  to  the  commercial  hatcheries  such  iis  im- 
provement by  selection.  We  would  like  reports  on  what  has 
been  done  by  commercial  breeders,  breeding  for  increasp  on  eg^ 
production,  breeding  for  resistance  or  iiuniiinity  to  dlgeaec. 
There  ie  a  large  field  in  those  directions,  and  the  datii  on  wliat 
has  been  done  in  the  past  are  very  limited. 

The  committee  appointed  by  this  association  eonsiBts.  besidb- 
the  chairman,  of  Mr.  Seymour  Bower,  of  Detroit:  Mr.  C.  A. 
Vogelsang,  of  San  Francisco;  Mr.  Charlis  (!.  Atkins,  af  KjL»t 
Orland,  Me.;  Mr.  C.  C.  Wood,  of  Plymouth,  Mass.;  Mr.  H.  M. 
Smith,  of  Washington,  D.  C. ;  Mr.  W.  J.  Moonkhaus,  of  Bloom- 
ington.  Ind.;  Mr.  A.  D.  Mead,  of  Providence,  Bhode  Island;  Mr. 
H.  J.  Wolf,  of  Philadelphia,  Pennsylvania;  and  Dr.  George  W^. 
Field,  of  Boston,  Massachusetts. 

Mr.  Meehan:  Do  I  understand  you  to  say  that  there  was 
successful  fertilization  between  the  rock-fish  or  striped  bass  and 
the  herring? 

Mr.  Titconib:    Yes  sir. 

Mr.   Clark; 
pointed  ? 

Mr.  Titoomli:  Appointed  liy  the  American  Breeders'  Asso- 
ciation which  really  oriKinatc<l  in  tlie  Department  of  Agriculture. 
The  association  advised  this  eoniniittee,  and  I  think  this  society 
ought  to  co-operate  with  it  in  every  way  tlioy  can. 

Prof.  Keighard :  That  is  a  committee  of  the  Breeders* 
ApBociation  and  not  of  this  society. 


By  what  association  was  this  committee  ap- 
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Mr.  Titcoml):    That  is  true. 

Mr.  Presidept:  Any  suggestion  or  resolution  in  connection 
with  this?  , 

Mr.  Titeomb :  Xo.  I  thought  it  would  get  on  the  record  in 
the  report  in  this  way,  so  that  the  members  would  contribute 
when  anything  occurs  to  them. 

President:  It  occurs  to  tin*  president  that  this  is  a  very 
wide  subject.  The  representatives  from  the  different  states  who 
are  in  charge  of  fish  culture  in  those  states,  would  do  well  to 
take  heed  to  these  suggestions  by  Mr.  Titeomb,  with  a  view  to 
ascertaining  what  results  can  be  produced.  In  a  year  or  two  we 
will  be  getting  reports  I  believe  that  will  be  of  value  to  all  the 
states. 

We  will  now  listen  to  the  rt»port  of  the  committee  on  nony na- 
tions. 

Mr.  Root:  When  you  appointed  me  on  this  committee  you 
gave  me  what  you  believed  to  be  a  pretty  difticult  task.  You 
were  never  more  mistaken  in  vour  life.  I  never  sat  on  a  com- 
mittee  where  there  was  more  unanimity.  There  was  not  a  sug- 
gestion contrary  to  what  1  shall  report.  Of  course  in  a  society 
of  this  size  there  are  a  great  many  men  who  are  worthy  of  being 
president  and  capable  of  it  and  whom  we  would  like  to  see  in 
that  office  but  we  cannot  all  get  there  the  same  year. 

The  first  nomination  made  was  of  a  gentleman  for  ])resident 
who  not  only  has  an  international  reputation — and  these  are  in- 
ternational days,  vou  know — we  have  to  have  a  little  **interna- 
tional"  in  everything — but  he  also  has  a  great  local  reputation 
as  a  scientist  and  practical  fish  culturist ;  and  T  am  glad  to  say 
that  he  is  one  of  vour  western  men.  Without  further  remarks  I 
will  put  in  nomination  the  list  decided  on  in  a  very  few  minutes 
with  perfect  unanimity. 

For  President,  Dr.  E.  A.  Birge,  of  Madison,  Wis. 

For  Vice  President,  Dr.  H.  M.  Smith,  of  Washington,  I).  C 

And  let  me  say  right  here  that  Dr.  Smith  would  naturally 

have  been  nominated  for  president  this  year,  but  we  all  know 

of  the  great  international  congrt^ss  that  is  coming,  and  it  was 

the  feeling  of  the  committee  that  he  should  l>e  nominated  for 
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oor  preiident  neit  year.  Of  couiae  that  will  be  for  the  n^xt 
;eRT*e  meeting  of  the  socieiy  to  say. 

For  Recording  Sectetar;,  Oeotgc  F.  Puabod^-,  oL  Appla>»i, 
WUconain. 

For  Corresponding  Secretary,  Charles  G.  Atldna,  of  Baat 
Orland,  Me. 

We  bad  a  good  deal  more  discuasion  about  the  tieaBarer  thui 
anything  else.     (Langhter.) 

C.  W.  Willsrd,  of  Westerly,  Bbode  Island. 

ExecntiTe  Conunittee: 

John  D.  Whisb,  Chainnan,  Albany,  "Sew  Yoric. 

Mr.  E.  Hart  Qeer,  Hadlyme,  Conn. 

J.  S.  Kenshall,  Bozeman,  Mont 

S.  F.  PuUerton,  St.  Paul,  Minn. 

Prof.  Beighard:  I  move  that  tfte  rolea  be  suspended  and 
that  the  secretary  be  instructed  to  cast  the  nnanimons  bsBot  ol 
the  society  for  the  entire  list  of  nominees  as  read  by  the  ditir- 

Seconded,  unanimously  carried  and  so  done. 

Dr.  Birge  was  called  for.     (Great  applause.) 

Dr.  Birgc:    I  feel  it  is  a  great  honor  to  be  elected  president 

of  this  society,     I  shall  endeavor  to  perform  the  duties  of  the 

office  to  the  best  of  my  ability,  and  I  trust  the  meeting  ov^ 

which  I  hope  to  preside  a  year  from  now  will  be  a  successful  one. 

(Mr.  Titcomb  called  for.) 

Mr.  Titcomb:  I  am  sure  if  I  say  anything  for  Dr.  Smith  I 
shall  be  talking  for  a  man  that  won't  blow  for  himself;  he  is 
one  of  the  most  modest  men  I  ever  knew,  a  thorough  gentleman, 
who  is  well  posted  on  the  work  of  the  Bureau  of  Fisheries,  the 
results  of  many  vears'  experience.  His  heart  is  in  this  work 
and  in  the  later  years  I  have  been  pleased  to  see  him  take  such 
an  active  interest  in  this  society,  I  think  he  has  secured  more 
members  in  the  last  two  years  than  any  other  member  here,  I 
am  sure  we  have  not  made  a  mistake  in  honoring  him  with  the 
position  of  vice  president  and  I  hope  on  the  occasion  of  the  Inter- 
national Fisheries  Congress  that  he  will  be  the  president  of  this 
society. 
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President:  I  know  you  will  all  be  glad  to  hear  from  the 
newly  elected  chairman  of  the  executive  committee. 

Mr.  Whish :  Mr.  President  and  gentlemen,  after  reading  our 
constitution  carefully  and  consulting  with  the  members  of  the 
committee,  I  will  know  more  about  what  this  committee  is  ex- 
pected to  do  than  at  the  present, time.  Of  course  our  progress 
will  be  largely  guided  by  the  very  efficient  executive  comimittee 
preceding  this  committee.  A  considerable  experience  in  organ- 
ized bodies  has  led  me  to  believe  that  the  executive  conmiittee  is 
not  a  place  for  play.  It  ought  to  be  a  place  for  work,  and  in  a 
body  like  this,  for  a  lot  of  good  work.  The  able  men  with  whom 
I  shall  be  associated  will  undoubtedly  make  up  for  deficiencies 
on  my  part;  and  I  sincerely  hope  the  work  this  new  committee 
does  will  be  as  satisfactory  to  the  society  as  has  been  the  work 
of  similar  committees  in  the  past.  Any  suggestions  which  any 
member  may  have  in  mind  will  be  gladly  received  by  this  com- 
mittee, I  know.  I  shall  be  glad  at  any  time  to  hear  any  sugges- 
tions from  any  member  of  the  society,  and  inasmuch  as  my 
name  is  easily  written  and  my  address  is  readily  remembered, 
there  will  be  no  difficulty  in  reaching  me,  there  being  fortunately 
only  one  family  of  my  name  in  the  United  States  that  I  know, 
and  certainly  only  one  man  of  that  name  located  in  the  capitol 
at  Albany. 

Thank  you  for  the  very  high  honor  I  have  received.  (Great 
applause.) 

(Secretary  Peabody  was  called  for.) 

Mr.  Peabody :  Gentlemen,  I  feel  ver}'  grateful  for  the  honor 
of  being  continued  as  secretary,  but  my  gratitude  is  somewhat 
tempered  by  the  knowledge  that  the  only  reason  I  am  made 
secretary  is  because  nobody  else  will  take  the  office,  (great 
laughter)  and  I  must  admit  that  there  are  some  defects  perhaps 
in  my  administration.  It  is  very  difficult  to  keep  a  correct  record 
of  the  addresses.  There  is  a  very  large  number  of  men  belonging 
to  the  society  whose  dwelling  place  changes,  and  I  would  ask 
ever}'  one  to  be  particular  and  send  me  any  change  of  address, 
that  it  may  be  properly  recorded,  so  that  all  the  members  may  get 
the  documents,  pamphlets  and  whatever  is  sent  out  by  the  so- 
detv. 


I 


I'reriidcnt:  TIil*  gt-ncral  promoter  'if  the  fiiiHiU'ijil  «clfiiru 
of  tiif  society  U  calleJ  for— Mr.  Willard. 

>[r.  Willard:    1  did  not  heHr  any  one  call  for  iiie. 

Prewidfut:     I  can  speak  louder.     (Laughter.) 

Mr.  Willard :  1  deem  it  an. honor  to  serve  ihis  wifietv  in  nnt 
capacity  and  I  thank  you  very  niufh  for  this  further  evidence  of 
your  confidence  and  i-stwni,  and  I  will  try  to  serve  you  as  faith- 
fully in  tlie  future  t\s  I  have  in  the  ]iasl.  If  tlicre  is  a  sliortagn 
I  will  make  it  up.  (Great  uppluuse.)  If  then'  is  a  ^ii}HTiihnn- 
dance  of  funds  I  will  divide  with  ynu,     (kiutibter.) 

President:    That  is  very  fair  indeed. 

I  Kin  glad  lo  iwc  tlic  society  return  to  a  course  which  I  be- 
lieve is  the  wisest  it  can  pursue,  in  selecting  for  its  president 
Buch  a  man  as  Dr.  Birji^.  1  have  honestly  felt  that  while  I  iini 
identified  somewhat  with  the  fish  cultural  work  of  Michigan.  I 
am  not  a  wcll-knowu  scientist,  and  indeed  not  a  scientist  at  all, 
and  it  has  secniwl  lo  me  during  the  entire  time  that  I  have  held 
this  office  that  the  interests  of  the  society  would  have  been  much 
better  promoted  had  it  then  selected  some  well  known  scientist 
of  international  reputation  as  its  president ;  and  it  is  well  for  the 
society  to  return  to  the  policy  of  selecting  such  men  as  Dr.  Birge, 
and  other  men  whom  I  hope  in  the  future  will- follow,  as  chief 
executive  officers  of  this  society.  I  am  glad  to  say  to  Dr.  Birge 
that  the  i^ociety  in  honoring  him,  in  my  opinion,  has  still  more 
honored  itself,  A»  my  jiredewssor  said  to  me,  I  am  obliged  lo 
say  to  you,  that  I  cannot  at  this  moment  yield  up  the  gavel  to 
yon,  but  at  the  elos<-  of  the  meeting  here  I  shall  turn  it  over  to 
you  with  the  utmost  pleasure. 

({Jreat  applause.) 

Dr.  Birge:  May  I  say  just  a  wonl  in  reply  to.  your  kind 
words!'  I  feel  "Iceply  the  honor  lo  science  as  well  as  the  personal 
h<uior  involvcil  in  my  elccti<)n  as  president.  Yet  I  should  feel 
it  a  very  great  misfortune  H>  this  six-iely  if  that  policy  which  you 
indicHte  sIkjuIiI  lie  mlojileil  and  pursued  regularly.  The  great 
charm  of  this  socii'ty,  lo  all  of  us  who  are  members,  lies  in  the 
fmt    that    it    brings  logellier  Tiot    merely   the  scientists  but  all 
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those  who  are  interested  in  fish  culture,  from  every  point  of  view. 
The  standing  of  the  society  in  the  Ignited  States  depends  on  the 
strong  union  of  all  interests  for  fish  culture,  and  on  having  all 
of  those  interests  reprt»sented  in  the  society  and  in  it^  officers. 
I  am  very  glad,  Mr.  President,  that  you  were  elected  President 
last  vear.  It  would  be  a  misfortune  if  men  who  are  intereste<l 
in  the  practical  culture  of  fish  as  you  are,  should  feel  themselves 
in  anv  wav  barred  from  the  control  of  the  affairs  of  the  societv. 

•  •  • 

Such  a  misfortune  is  impossible  since  a  most  important  part  of 
the  control  of  the  affairs  of  such  a  tJocietv  as  this  comes  from 
men  who  are  interested  from  the  point  of  view  which  you  and 
your  fellows  in  the  societv  hold. 

I  need  not  say  that  the  remarks  of  the  President  in  regard  to 
his  own  administration  were  altogether  too  modest  becaust*  we 
all  of  us  appreciate  the  success  which  the  society  has  had  during 
the  past  year  and  to  which  he  has  contributed  so  much. 

Mr.  Clark:  If  1  am  not  trespassing  upon  the  time  of  thi-i 
society  1  would  like  to  say,  as  a  member  of  long  standing  in  the 
organization,  also  as  a  practical  fish  culturist  and  not  a  scientist, 
1  would  like  to  say  to  Dr.  Birge  and  the  memliers,  that  the 
practical  side  of  fish  culture  from  now  on  must  have  more  of  the 
help  of  the  scientist.  In  other  words  the  successful  practical 
fish  culturist  of  today  has  to  be  a  scientist  so  far  as  possible. 
We  have  come  to  that  day  and  age  when  our  farming,  bn'eding 
«nd  nearlv  all  other  pursuits  are  followed  on  well  based  scientific 
principles,  and  we  must  have  more  of  the  help  of  the  scientist 
in  fish  cultural  work.  Therefore,  1  say,  let  the  scientist  element 
have  better  recognization  than  has  been  shown  in  the  past. 

President:     I  am  compelled  to  tell  a  short  story  in  regard  to 
trhe  outcome  of  this  election.     Awav  back  in  the  8:)V  the  State 
of  Michigan  had  a  very  furious  canvass  on  for  the  nomination  for 
the  position  of  governor,  in  the  republican  party.     I  think  there 
Avere  six  candidates  an<l  all  had  about  the  same  number  of  fol- 
lowers in  the  convention.     The  late  Rosvvell  (i.   Horr  presided 
«it  that  convention,  and  what  he  said  to  that  convention  bi'fore 
it  opened  its  labors  1  would  like  to  bavc  regarded  as  said  to  this 
society  with  regard  to  the  outcome  here.     He  said,  ^'Gentlemen, 
you  are  all  here,  each  one  earnestly  active  in  su[)port  of  his  own 
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i  thinking  that  the  world  swings  around  and  will 

-  -W       governed  by  the  success  of  his  own  candidate ;  bnt  when  it  is 

all  over  and  the  final  ballot  is  cast,  every  one  of  you  will  see  then 

that  the  hand  of  Providence  was  in  it  from  tiie  start."   (Laoghter 

and  applause.) 

Is  tliere  any  miswliancous  husiuess  to  be  taken  up  at  this 
time? 

Secretary:  I  should  like  to  fad  the  following  communica- 
tion: 

Silver  Lake,  Mass.,  July  18th,  1906. 
Mr.  Geo.  F.  Peahody,  Secretary,  Grand  Rapids,  Mich. 

Dear  Sir :  It  is  with  sorrow  that  I  write  you  that  ray  father, 
Mr.  George  F.  l^ane,  passed  away  yesterday. 

He  has  been  failing  the  last  two  years  and  died  of  a  weakened 
heart. 

He  was  taken  away  when  the  prospects  of  the  trout  business 
seemed  the  best,  as  he  had  more  stock  on  hand  at  the  time  of  his 
death  than  ever  before.  Yours  truly, 

Hahuy  L.  L.we. 

(This  communication  was  referred  to  the  committee  on  reso- 
lutions. ) 

Mr.  Titcomb  then  read  a  paper  on  Progress  and  Experiments 
in  Fish  Culture  in  the  Bureau  of  Fisheries  During  the  Fiscal 
Year  190G. 

Mr.  Seymour  Bower:  I  would  like  to  have  the  chair  take  a 
rising  vote  as  to  the  number  of  members  who  will  go  to  Psria 
tomorrow. 

President:  It  is  rather  necessary  in  order  to  make  arrange- 
ments with  the  railroads  that  we  know  exactly  who  will  go  to 
Paris  tomorrow,  and  in  order  to  ascertain  that,  before  Mr, 
Atkins  starts  with  his  paper,  I  will  ask  you  to  rise,  stand  and  be 
oounteil. 

Mr.  Dean:  There  are  some  strangers  here  and  we  would 
like  to  know  about  the  fare,  etc. 

Sir.  Bower:    If  fifty  go  the  fare  will  be  $1.85  for  the  round 
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"*rip.     If  we  cannot  get  fifty  they  will  probably  make  a  little 
iiigher  rate,  but  will  give  special  rates.    If  there  are  any  strang- 
ers here  who  have  not  been  to  Paris,  they  will  miss  the  oppor- 
*itiiity  of  their  lives  if  they  do  not  go.    The  wild  trout  for  a  good 
c3ixiiicr  are  all  caught  and  ready  to  be  dressed. 

President:     As  I  understand,  everything  has  been  caught 
but  the  men. 

Mr.  Dean :    What  time  can  we  return  to  Grand  Eapids  ? 

Jklr.  Bower :    We  leave  Grand  Eapids  at  7 :30  in  the  mom- 
^.^^  ^nd  return  here  at  4 :45  p.  m. 

vote  was  taken  and  thirty-three  said  they  would  go. 

*  -i.r.  Charles  G.  Atkins  of  East  Orland,  Me.,  read  a  paper  on 
^^^^       ^^ubject  of  Experiments  in  the  Fasting  of  Fry. 

j^^  ^^3BlDr.  E.  A,  Birge  then  read  a  paper  on  the  subject  of  Gases 

"^"^  )lved  in  the  Waters  of  Wisconsin  Lakes. 

ilr.  Brown:     In  the  absence  of  the  President  a  couple  of 

s  ago,  and  in  the  line  of  our  interests  in  beautifying  our 

8  as  an  object  lesson  at  one  place,  and  at  another  to  beau- 

them  and  to  protect  the  springs  and  streams  that  furnish 

water  of  our  hatcheries,  I  wrote  to  Prof.  Filibert  Roth  of 

Michigan  University,  asking  him  if  he  would  make  a  few 

arks  on  the  line  of  forestry-,  which  I  thought  would  be  easily 

"pted  to  our  and  many  Unit<*d  States  Stations  very  much  to 

advantage.     He  is  present  with  us  and  we  would  like  to 

e  him  give  us  the  benefit  of  his  experience. 

Prof.  Roth  then  addressed  the  society  on  the  subject  of  The 
^^herman  and  Reforestation. 

Mr.  Meehan  then  explained  a  new  type  of  jars  for  hatcliiug, 
signed  by  himself. 

President:    There  are  on  the  table  hero  some  circular?  with 

erence  to  the  International  Fisheries  Confess  to  Ix^  hold  in 

^^08  at  Washington,  showing  the  awanls  of  ])roiniinu?  ofTorod  for 

different  papers.    They  lie  on  the  table  and  wo  will  bo  ghul  {o 

We  the  members  take  them  as  thoy  pass  out. 


^ 


Thirly-Pfll, 

a<-  tlu/n  likki'n  to  .i  uVl- 


I 
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.Mill   Crivk   lliitcliery,  4:30   p.  m.,  S!iim>  i]a\ 
calUti  Ui  iinicr  by  the  president. 

Mp.  Seymour  Bower  read  a  ]ni]M.-r  l»v  Mr.  Itwiffhl  lAitdl  o( 
Mill  Creek,  (in  the  snbjwt  of  Tho  Hues  ut  Mill  Cm-k  Station. 

Scort'tary  PcHbody:  1  have  reci'iviil  a  h'tler  from  Mr.  Hi'iiry 
Vk.  Reeman.  of  New  Preston.  Connecticut,  wbo  has  been  raiding 
8iiiult-inuiith  black  bass  For  about  (our  yeurs  ami  hai;  had  re- 
tnnrkiiblcsuiri'sa  in  Ihcir  jm)[Higation.  1  reqiicsleil  n  (wfnT  from 
him  on  the  eiibjpet,  hut  he  has  iieeii  loo  busy  to  ])re(wre  one,  and 
he  simiily  wrote  a  letter  that  hat?  a  few  iioinlt*  in  it  thai  might 
U:  noteworthy  to  thow  iulen-t'tcd  :n  black  haiw. 

The  Bt'crctary  then  read  the  lot.ler  referred  to. 

Mr.  Clark  then  read  a  paper  by  Mr.  J.  J.  Hlninahan  of  <'oIdJ 
Springs  Station,  Bureau  of  p'isherit's,  on  ABSorting  Brood  Blaek" 
Bass  to  Prevent  Cannibalism. 

Mr.  I.ydell  csplainetl  the  advantages  of  Sherwin  &  Williams 
Pure  Atchison  Graphite  Paint,  for  painting  screens. 

Mr.  John  L.  Price,  of  Drayton  Plains,  Michigan,  explained 
the  ailvflntagcii  of  a  device  invented  by  him,  consisting  of  a 
tube  for  aerating  water. 

Mc'Cling  adjourne<l  to  convene  at  I^akeside  Club,  Cirand 
Haptds,  Midiigan,  at  8  ]>.  m.,  same  day. 

BVKSIXfi  SESSION. 

At  H  p.  111.  a  banquet  under  the  auspices  of  the  Consolidated 
Sportsman's  Club  was  jriven  at  the  Lakeside  Club,  Reed's  I^ke. 
Mr.  Fretl  J.  Adams  acted  as  toaslniaster.  He  said  that  he 
thoujjht  Michigan  had  one  of  the  k'st  fish  commissions  in  the 
country,  and  tliat  it  was  eiitindy  out  of  jiolitics;  that  the  appro- 
priation of  ihe  coiiiniission  was  small,  but  that  they  made  every 
dolbir  <'..unl. 

■Mhir  lake,-  anr|  i^treanis  are  in  exwUent  condition  and  they 
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would  be  in  still  better  condition  if  they  were  properly  protected, 
and  the  method  of  protection  is  a  problem  that  still  confronts 
us."" 

President  Joslyn :  I  am  very  glad  to  hear  these  remarks  of 
Mr.  Adams  commendatory  on  the  work  of  the  fish  commission. 
I  am  proud  to  say  that  we  really  never  have  had  any  politics  in 
the  commission. 

We  have  believed  that  the  work  in  which  the  commission  is 
engaged  is  a  serious  one;  we  have  believed  furthermore  that  it 
was  a  work  which  would  interest  the  people  of  the  state.     We 
are  engaged  in  the  same  work  that  you  gi»ntlemen  of  the  society 
are  engaged  in — work  not  for  ourselves,  not  for  our  immediate 
friends  or  relatives,  but  almost  exclusively  a  work  for  those  who 
are  to  come  after  us.     Because  of  the  character  of  our  work  vrr. 
believe  we  can  sw  what  the  future  is  to  bring  forth  in  regard  to 
the  food  fishes  of  this  country,  imless  some  work  like  that  in 
which  we  are  engaged  is  done ;  and  so  1  take  pleasure  in  paying 
that,  so  far  as  the  Michigan  Fish  Commission  is  concerned,  and 
I  know  that  so  far  as  our  society  is  concerned,  we  have  let  poli- 
ties severely  alone  and  given  our  whole  time  and  attention  to  the 
work  which  we  had  in  hand,  and  that  is  the  rt»ason,  Mr.  Toast- 
master,  why  we  could  give  so  little  time  to  the  generous  propos- 
tions  for  entertainment  which  vou  made  when  vou  found  out 
that  we  were  coming  to  Grand  Kapids.     But  I  will  say  to  you, 
and  I  believe  the  members  of  this  society  will  agree  with  me, 
that  the  pa})ers  which  have  Ix'cn  R»ad  at  tjie  mwtings  thus  far 
held  in  Grand  Rapids,  and  the  discussions  which  followed  th'e 
rtjading  of  those  pa|x»rs,  have  been  of  the  very  Ix^st,  and  will,  be- 
vond  all  question,  be  pnxluctive  of  good  results,  not  only  of  ad- 
vantage to  us  in  Michigan,  but  to  every  fish  and  game  com- 
niission   throughout   the   United    States   which   has   had   repre- 
sentatives here  to  hear  and  take  part  in  these  discussions. 

I  take  occasion  here  now,  because  it  probably  will  not  again  b.' 
afforded  me,  as  our  time  will  be  fully  taken  up  with  other  mat- 
ters tomorrow,  to  sav  to  vou  one  and  all  that  1  most  thorouffhlv 
and  gratefully  a])preciate  the  honor  which  you  gave  to  nio  r. 
year  ago,  of  presiding  over  your  deliberations.     It  is  an  honor 
which  1  shall  alwavs  rcMuember  and  I  realize  that  even  if  our 
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conBtJtution  did  not  prohibit,  the  years  which  have  rolled  over 
my  head  are  so  many  that  in  the  ordinary  course  of  a  lifetime, 
it  is  an  honor  which  can  never  come  lo  me  again,  and  I  want  lo 
return  my  thanks  to  this  society  for  the  courteous  manner  with 
which  they  have  carried  on  their  deliberations,  and  the  respwt 
they  have  paid  each  other  and  tlie  dignity  of  the  society,  and  I 
thank  you  gentlemen,  one  and  all.     (Great  applause.) 

The  foasitnasfer  then  called  upon  the  president-elect.  Dr.  E.    ' 
A.  Biigo.    (Oreat  appluuse.) 

Dr.  Birge:  There  ia  only  one  titing- 1  want  to  say  and  that 
peiiiapB  I  may  say  as  coming  frMQ  the  next  door  neighbor  of 
the  state  of  Hichigaa.  The  etaie  of  Wisconsin  has  looked  to 
UichigBn  for  many  good  things.  I  know  that  perhaps  better 
than  any  of  yon  here,  because  we  who  have  belonged  to  state  uni- 
Tersitira  anywhere  in  the  country,  look  toward  the  University  of 
Michigan  as  the  mother  of  the  state  universities  of  the  country. 
We  have  looked  to  Hichigap  for  a  great  many  years  for  help  in 
state  imiT^rsi^  affairs  and  have  never  failed  to  find  it.  we  have 
looked  to  the  University  of  Michigan  as  representing  in  a  very 
high  sense  the  State  of  Michigan,  and  we  have  been  proud  to 
recognize  the  state  and  the  university  together.  As  a  member 
of  the  Fish  Commission  of  a  sister  state,  I  may  say  that  there 
too  we  have  had  great  assistance  from  Michigan  in  carrying  cm 
our  work.  We,  too,  have  had  no  politics  in  our  commission ;  our 
employees  have  been  with  us,  many  of  them,  all  their  lives.  Ten, 
fifteen  and  even  twenty  years  they  have  served  us,  and  we  expect 
them  to  serve  us  as  long  as  they  live.  They  have  been  efficient 
men  and  we  do  not  know  or  care  what  their  politics  are.  Poli- 
ticians have  always  let  us  alone;  we  have  not  had  politics  thrust 
upon  us,  and  we  have  not  in  any  way  courted  politics  ourselves. 
Wc  have  attended  to  the  propagation  of  fish,  and  in  working  in 
that  way  have  found  ourselves  in  full  sympathy  with  the  efforts 
of  the  commissioners  on  this  side  of  Lake  Michigan.  We  have 
felt  that  their  policy  strengthened  ours,  and  sometimes  hoped 
that  our  policy  on  our  side  of  the  lake  has  been  of  advantage 
to  them  when  they  needed  it.  And  the  policy  of  the  fish  com- 
missioners, aH  1  have  known  them  in  general,  seems  to  have  been 
that  of  this  Fisheries  Society,  organized  for  work  rather  than 
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for  play,  organized  for  business  rather  than  for  junketing  trips. 
And  so  while  we  have  met  here,  Mr.  Toastmaster,  and  have  en- 
joyed your  kind  hospitality,  and  are  grateful  for  all  your  kind- 
ness, we,  in  some  sense,  are  glad  that  we  could  not  enjoy  it  any 
more,  because  we  feel  that  we  have  accomplished  in  some  meas- 
ure the  work  which  our  states  have  sent  us  here  to  do. 

Adjourned  to  meet  at  Paris,  Michigan,  next  day,  Thursday, 
Illy  26,  1906,  at  11  a.  m. 


^  Thursday,  July  26,  1906. 

Paris,  Michigan,  July  26,  1906,  11  a.  m. 

Meeting  called  to  order  at  the  grounds  of  the  State  Fish  Com- 
ission,  by  the  president 

President:     If  you  will  come  to  order  we  will  transact  a 

ttle  business.    There  is  vet  some  unfinished  business  and  some 

Mew  reports  that  have  not  been  made,  and  I  think  we  will  trans- 

3Bet  the  business  first.     I  understand  that  there  are  those  who 

Wlesire  to  ask  some  questions  about  this  hatchery.     If  there  is 

"time  we  will  take  that  up  after  the  transaction  of  business. 

The  report  of  the  Auditing  Committee  is  now  in  order. 

Mr.  Brown :  We  checked  the  bills  and  accounts  and  certified 
on  the  report  of  the  treasurer  its  correctness. 

Beport  unanimously  adopted. 

President:  We  will  now  hear  the  report  of  the  Committee 
on  Foreign  Relations,  Mr.  Atkins. 

Mr.  Atkins:  Mr.  President  and  gentlemen,  the  committee 
on  foreign  relations  has  prepared  a  report  of  which  I  think  the 
volume  will  be  a  little  too  much  to  read  to  vou  now,  and  I  will 
therefore  beg  to  read  the  introductory  pages  and  some  of  the 
details,  and  will  then  file  the  report. 

Mr.  Atkins  then  read  the  report. 

On  motion  of  Mr.  Meehan  the  report  was  received  and 
accepted. 
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Keport  of  the  Committee  on  Resolutions  by  Mr.  Whislu 
chairman. 

Mr.  Meehan  has  prepared  resolutions  of  regret  on  those  who 
have  passed  away.  I  suggest  that  inasmuch  as  the  late  Robert 
Roosevelt  was  president  of  the  society,  more  detailed  obituary 
notice  be  prepared  of  his  death,  for  next  year. 

I  would  like  to  offer  a  resolution  in  this  connection  relative 
to  the  very  handsome  treatment  we  have  received  at  the  hands  of 
the  Sportsmen's  Club  at  Grand  Rapids. 

Resolved,  that  the  consideration  shown  to  the  American^ 
Fisheries  Society  by  the  people  of  Grand  Rapids,  and  especially 
by  the  Board  of  Trade,  whose  commodious  meeting  room  ^a# 
placed  at  our  disposal,  merits  hearty  thanks,  and  that  the  sec- 
retary convey  the  hearty  appreciation  of  the  society  for  coarteBio<« 
received. 

Resolved,  that  thanks  be  tendered  to  the  Sportsmen's  Club 
for  the  handsome  entertainment  given  this  society.  We  found 
them  to  be  true  gentlemen  and  we  congratulate  them  on  their 
work  for  the  preservation  of  the  fish  and  game  of  Michigan. 

It  has  seeniwl  to  nie  that  in  view  of  the  verv  remarkable 
practical  work  which  we  have  scM»n  of  the  conmiission  in  this 
state,  that  something  should  lx»  said  expressing  the  appnH*iation 
of  the  soeiotv,  as  shown  individuallv  and  collectivelv  in  its  dis- 
cussion  of  this  work. 

Resolved,  that  tin*  visits  paid  by  the  American  Fisheries 
Society  to  the  several  hatcheries  of  the  Michigan  State  Fish 
Coinniission,  disclose  how  advanced  and  extensive  is  their  work, 
and  the  s(x*iety  coii^atulate  the  commission  on  its  position  in 
the*  front  rank  of  fish  culture. 

Hcsolved,  that  the  heartiest  thanks  of  this  soc*ietv  an?  extend- 

ft 

ed  to  President  Joslvn  and  his  associates  for  their  earnest  and 
suceessful  efforts  in  advancing  the  interests  of  this  societv. 
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ROBERT  BARNWELL  ROOSEVELT. 

Born,  August  7,  1829. 
Died,  June  14,  1906. 

A  kindly  man  who  loved  the  gentle  art  of  angling,  and  whose 
interest  in  his  favorite  sport  led  to  the  first  practical  work  in 
fish  culture  in  the  L^nited  States,  was  Robert  B.  Roosevelt,  once 
President  of  the  American  Fisheries  Societv.     Bv  birth  he  was 
a  New  York  City  man ;  by  education,  a  lawyer ;  by  every  instinct, 
a   true  sportsman.     Sometime  in  the  early   sixties,  generally 
agreed  to  be  in  1865,  while  at  the  annual  gathering  of  the  State 
Sportsmen's  Association,  he  met  the  famous  Seth  Green,  and  a 
mutual  interest  in  fly  casting  made  them   fast  and  life-long 
friends.    A  few  years  after  this  meeting  Mr.  Roosevelt  inherited 
ample  means  and  gave  up  the  practice  of  the  law  which  he  began 
in  1850,  to  devote  his  time  to  the  congenial  work  of  assisting  hib 
friend  to  make  trout  culture  at  least  a  possibility,  and  to  secure 
adequate  laws  for  game  protection.    With  his  aid  Green  started 
a  little  hatchery  at  C^aledonia,  in  New  York  state,  and  here  work- 
ed out  the  problem  of  brook  trout  culture.    The  place  is  now  the 
site  of  the  greatest  fish  hatchery  which  the  Empire  State  owns, 
and  is  known  the  world  over. 

In  1867  Mr.  Roosevelt  drafted  the  bill  under  which  the 
Fisheries  Commission  of  Xew  York  state  was  created  and  be- 
came one  of  its  members.  Mr.  Green  was  its  superintendent. 
In  1872,  while  Mr.  Roosc»velt  was  a  member  of  Congress,  the  bill 
was  passed  creating  the  National  Fish  Commission,  whose  work 
is  the  greatest  in  the  world.  In  1888  he  was  appointed  Minister 
to  the  Netherlands  and  served  with  honor.  Politicallv,  sociallv 
and  as  a  sportsman  he  worked  for  the  general  betterment  of 
things  as  he  found  them.  He  was  frequently  honored  by  his 
fellow  citizens  and  was  continuallv  an  honor  to  them.  As  a 
president  of  the  American  Fisheries  Society  he  added  much 
to  its  efficiency  as  an  organization,  and  the  Society  has  ordered 
this  page  set  apart  to  his  memory  in  its  published  transactions. 

Report  unanimously  adopted. 
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President:  The  chair  desires  to  state  that  he  prepared  a 
notice  witli  refeix»nce  to  Dr.  Parker  as  he  was  requested  to  do  a 
year  ago.  He  submitted  it  however  to  some  of  the  friends,  who 
desired  to  make  a  little  revision,  and  for  that  reason  the  obituarv 
notice  was  not  received  in  time  to  print  in  the  present  proceed- 
ings. In  view  of  the  great  work  which  Dr.  Parker  did  I  still 
think  that  a  notice  of  him  and  his  work  should  appear  some- 
wliere  in  these  proceedings  and  would  ask  permission  to  have  it 
sent  to  the  secretary  of  the  society  so  as  to  appear  in  the  next 
year's  transactions,  if  that  is  agreeable  tp  the  society,  and  un- 
less I  hoar  objection  I  will  take  it  for  granted  that  it  may  be 
done. 

President:  We  will  next  hear  the  report  of  the  Committee 
on  Location. 

The  report  was  presented  by  the  chairman  recommending 
that  Erie,  Pennsylvania,  be  the  next  place  of  meeting. 

Motion  made,  seconded  and  unanimously  carried  adopting 
tlie  report. 

Mr.  ^reehan:  On  behalf  of  the  City  of  Erie,  Pennsylvania, 
I  wish  to  sav  that  I  think  the  members  have  chosen  wiselv,  and 
I  am  quite  satisfied  from  what  I  know  of  the  City  of  Erie,  and 
the  people  who  live  there,  that  the  society  will  have  made  no 
mistake  in  going  there.  There  are  many  things  that  will  be  of 
distinct  advantage  to  the  society.  The  city  is  not  what  you  call 
a  large  city,  having  only  62,000  inhabitants,  but  it  has  several 
good  hotels,  and  one  in  j)articular  which  is  first  class  and  will 
house  the  entire  sooietv.  The  Board  of  Trade  and  Chamber  of 
Commerce  and  one  or  two  of  the  other  prominent  concerns  in 
the  city  will  look  after  our  comfort  and  pleasure  and  so  will 
the  Department  of  Fisheries  of  Pennsylvania.  There  are  very 
large  fisheries  on  the  lake  and  boats  will  take  us  to  the  fishing 
grounds,  and  observe  the  methods  of  work  in  JAxko  Erie  and  our 
fisheries  rank  second  on  that  great  lake.  There  are  at  least  two 
hatcheries,  asidi*  from  the  one  in  the  City  of  Erie,  which 
will  Ix^  of  interest  ])robably  to  the  members,  one  being  for  trout 
and  the  other  for  bass  and  lake  fishes,  and  in  the  City  of  Erie, 
there  is  a  little  hatchery  not  supi)osed  to  be  in  operation  in  July. 


# 
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being  a  battery  station.    You  will  find  two  things  of  interest,  one 
a  little  frog  pond,  another  an  illustration  of  our  work  in  retain- 
ing whitefish  in  quantities  for  planting  in  the  lake,  after  bring- 
ing them  to  fingerling  size,  to  three  and  four  inches.     Those 
who  may  want  to  extend  their  trip  a  little  further,  can  with 
readiness,  visit  some  of  the  other  hatcheries  in  the  state ;  and  at 
^hat  time  there  will  be  members  of  the  board  and  myself  who 
^^rill  see  that  they  are  attended  to  any  or  all  of  the  hatcheries  they 
monay  wish  to  visit.    There  will  be  many  other  things  of  advantage 
silso  which  I  will  not  enumerate,  but  keep  as  pleasant  surprises. 
^ Great  applause.) 

i^f.  Fullerton:    I  desire  to  offer  a  resolution  regarding  the 
^protection  of  the  fish  in  our  Great  Lakes. 

President:     I  am  under  the  impression  that  we  adopted 
4Bomething  of  that  kind  last  year. 

'SIt.  Fullerton :    I  believe  in  keeping  at  it. 

President:  If  the  society  desires  again  to  go  on  record  as 
still  being  firm  in  the  belief,  I  see  no  reason  why  it  should  not 
be  done. 

Mr.  Meehan:  I  introduced  a  similar  resolution  myself  at 
the  last  meeting,  as  chairman  of  the  committee  on  resolutions. 

President:    We  adopted  a  broad  resolution  last  year. 

Mr.  Fullerton :  I  believe  federal  control  is  our  only  salvation. 
We  should  keep  at  it  eternally.  If  we  had  as  good  protection  as 
we  have  propagation,  there  would  not  be  any  question  about  our 
fish. 

Upon  motion  made,  seconded  and  unanimously  carried,  the 
resolution  was  referred  to  the  committee  on  resolutions. 

Mr.  Clark:  In  view  of  the  excellent  reports,  so  far  as  we 
have  heard,  of  the  committee  on  foreign  relations  and  believing 
that  a  similar  feeling  as  to  its  excellence  exists  on  the  part  of 
every  member,  I  would  move  that  the  same  committee  on  foreign 
relations  be  appointed  for  another  year. 

Motion  seconded  and  unanimously  carried. 
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-:  IDENTIFICATION  FOR  LEGAL  PURPOSES 
lUTILATED  OR  DRESSED  SPEOMENS  OF 
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Presit  :  The  conimitlee  is  continued  for  another  j^eai' 
with  iJie  same  salary,     (I*aughfer.) 

Mr.  Fullcrton :  I  move  that  a  vote  of  thanks  of  thia  associa- 
tion be  tendered  to  our  rptiring  president,  Mr.  Joslyn,  for  hi« 
eminent  ability  and  faimees  and  for  the  courtesy  extended  to 
eaeh  member,  during  hia  term  of  office. 

Motion  seconded,  put  by  the  secretary  and  unanimouBly  car- 
ried. 

Mr.  JoeljT] :  I  tliank  you  most  sincerely  for  your  kind  words. 
I  am  like  the  man  who  had  written  on  his  tombstone  out  west, 
"He  done  his  damndest — angels  could  do  no  more."    (Laughter.) 

Mr,  Seymour  Bower:  At  nearly  all  annual  meetings  we 
have  cleetcd  one  or  more  honorary  nii^mbers  and  there  is  a 
man  in  Grand  Rapids  whose  name  Mr.  Lydell  would  lilte  to 

present  for  that  honor. 

Mr.  Lydell:  I  offer  the  name  of  Mr.  Fred  J.  Adams  of 
flrand  Ka])ids,  nhnso  paper  is  always  open  to  anything  we  Biik 
for,  and  who  has  always  been  ready  to  do  anything  he  can  for 
the  interest  of  the  fisheries  of  the  United  States.  He  could  not 
be  with  us  today  and  regrets  it. 

Motion  made,  seconded  and  unanimously  carried  that  the 
rules  be  suspended  and  that  the  secretary  be  instructed  to  cast 
the  unanimous  ballot  of  the  society  electing  Mr.  Adams  as  honor- 
ary member. 

So  done. 

President:  It  was  suggested  that  somebody  desired  to  ask 
some  questions  about  this  hatchery  or  the  mode  of  conducting  it, 
and  if  so  those  questions  would  be  in  order  now. 

{Questions  were  asked  and  the  subject  discussed.) 

The  committee  on  rfflolutions  presented  the  following  further 
report:    This  resolution  was  offered  by  Mr.  Fullerton. 

Whereas,  the  members  of  the  American  Fisheries  Society 
now  assembled  at  Grand  Rapids,  Michigan,  view  with  alarm  the 
threatened  depletion  of  whitefish,  lake  trout  and  other  fishes  in 
the  waters  and  boundary  rivers  of  the  Great  Lakes; 
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And  whereas,  Ontario,  to  the  north  of  us,  advocates,  "stop- 
ping fishing  for  five  years";  and  we  do  not  believe  such  action 
"will  produce  the  desired  results,  but  on  the  contrary  we  believe 
thst  lack  of  uniform  laws  between  Canada  and  the  several  states 

m 

Ijordering  on  the  Great  Lakes,  and  the  lack  of  concurrent  juris- 
diction for  boundary  streams,  without  enforcement  of  existing 
laws,  poor  protection  given  during  spawning  season,  and  a  total 
disregard  of  the  size  of  fish  caught  by  fishermen,  are  at  the 
root  of  the  evil ;  therefore : 

Besolved,  That  it  is  the  sense  of  this  meeting  that  Canada 
and  the  United  States  ought  to  enter  into  a  treaty  looking  to  the 
control  of  the  fish  in  our  Great  Lakes,  not  only  the  stocking 
but  the  protection. 

Besolved  further:  That  there  should  be  federal  control  of 
boundary  streams,  and  that  the  states  concerned  should  cede 
their  rights  to  the  national  government. 

Besolved  further:  That  we  heartily  commend  the  eflEorts 
that  have  been  made  by  the  Hon.  George  Shiras,  of  the  third 
congressional  district  of  Pennsylvania,  looking  to  federal  con- 
trol, and  that  we  heartily  pledge  him  our  undivided  support. 

Besolved  further:  That  a  copy  of  this  resolution  be  fur- 
nished to  each  of  our  senators  and  representatives  at  Washington, 
also  to  each  member  of  the  Dominion's  House  of  Parliament. 

Motion  made,  seconded  and  unanimously  carried  adopting 
the  resolution. 

Secretary  Peabody:  I  have  some  questions  for  the  question 
box  sent  by  Mr.  John  L.  T-.ear}%  superintendent  of  the  San 
Marcos,  Texas,  station,  and  I  will  read  them  and  the  society 
can  decide  whether  they  wish  to  answer  them,  or  appoint  some 
one  to  answer  them.  It  might  be  well  to  have  these  questions 
published  perhaps,  with  the  proper  replies. 

The  secretary  then  read  the  questions. 

Adjourned  sine  die. 
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SCIENTIFIC  PROCEEDINGS, 


ON  THE  IDENTinCATION  FOR  LEGAL  PURPOSES 

OF  MUTILATED  OR  DRESSED  SPECIMENS  OF 

WHITEFISH  AND  HERRING  FROM 

THE  GREAT  LAKES* 

BY  PROF.  JACOB  REIGIIARD  OF  ANN  ARBOR,  MICHIGAN. 

The  statutes  of  Michigan  provide  (Act  151,  P.  A.  1897  Sec. 
2.)  "that  it  shall  he  unlawful  to  market  or  have  in  possession  any 
white  fish  weighing  less  than  two  pounds." 

Acting  apparently  under  this  statute,  the  deputy  game  and 
fish  wardens  of  ^Michigan,  as  I  leam  from  a  letter  written  me 
by  the  Michigan  State  Game  and  Fish  Warden  under  date  of 
Februar}^  8,  1906,  have  frequently  seized  fish  whicli  they  believed 
to  be  immature  whitefish.  On  February  8,  1906,  the  Michigan 
State  Game  and  Fish  Warden  sent  me  samples  taken  from  18 
kegs  containing  7,800  pounds  of  fish  seized  by  his  deputies  as 
"immature  whitefish/'    Concerning  the  samples  he  wrote : 

"The  fish  taken  from  the  kegs,  the  men  from  whom  they 
were  seized  claim  are  menominee,  while  all  the  old  fishermen 
whom  we  have  had  examine  the  same,  all  the  deputies  who  are 
to  a  greater  or  less  extent  in  the  commercial  fishing  business 
and  are  educated  in  the  difference  between  the  commercial 
fishes  known  under  the  Michigan  law,  pronounce  them  to  be  a 
regular  whitefish.  What  we  desire  at  the  present  time  is  expert 
testimony  relative  to  the  fish  seized  from  the  fishermen,  and 
have  it  in  such  form  that  it  could  be  readilv  used  as  evidence 
in  case  a  suit  was  appealed  to  a  higher  court,  showing  the  differ- 
ence between  a  menominee  whitefish  and  a  regular  whitefish. 
A  fisherman  who  had  followed  the  business  all  his  life,  or  one  of 
our  deputies  might  be  well  versed  and  well  satisfied  in  his  own 
mind  that  he  could  readilv  tell  the  difference  between  a  white- 
fish  and  a  menominee  after  the  head  was  removd;  however,  if  a 
lawver  should  ask  either  of  these  men  to  define  the  difference 
he  would  be  unable  to  do  so  by  pointing  to  any  feature  or  con- 

•Contributlons  from  Zoological  Laboratory  of  the  University  of  Michi- 
gan, No.  106. 
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dition  of  either  fish  which  would  differ  from  the  other  after  the 
head  was  removed.  I  presume  you  will  understand  what  we 
desire  and  if  we  can  get  the  information  in  such  shape  that  we 
can  instruct  the  deputies  of  this  department,  it  will  be  a  great 
assistance  in  enforcing  the  commercial  fishing  laws.  It  is  quite 
an  important  question  in  the  department  at  this  time  and  I  will 
be  imder  great  obligation  to  you  if  you  can  obtain  this  informa- 
tion in  such  form  that  a  person  not  possessing  a  mind  educated 
in  science  may  comprehend  the  difference." 

With  reference  to  this  letter  it  may  be  noted  that  the  term 
whitefish  as  used  in  the  statute  is  interpreted  by  both  the  game 
and  fish  wardens  and  by  the  fishermen  to  mean  the  true  white- 
fish  (Coregonus  clupeiformis),  though  I  am  not  aware  that  the 
statute  has  ever  been  interpreted  by  the  courts.  In  order  then 
to  secure  conviction  under  the  statute,  it  is  necessary  to  show  that 
the  fish  in  question  arc  true  whitefish.  If  they  are  not  true 
whitefish,  it  does  not  matter  what  they  are.  It  is  not  necessary 
to  show  that  they  are  either  menominee,  black  fins,  long  jaws  or 
herring.  It  is  not  necessary  that  the  game  and  fish  wardens 
should  know  how  to  distinguish  between  menominees,  black 
fins,  long  jaws  and  herring.  They  need  to  know  merely  white- 
fish  from  that  which  is  not  whitefish. 

As  the  question  raised  by  the  State  Game  and  Fish  Warden 
is  that  of  distinguishing  between  whitefish  (Coregonus  clupei- 
formis) and  menominee  (e.  quadrilateralis)  it  m.ay  be  assumed 
provisionally  that  the  question  of  the  separation  of  the  true 
whitefish  from  the  various  other  species  of  whitefish  and  herring 
present  in  the  Great  Lakes  does  not  arise  or  presents  no  diffi- 
culties. 

I  received  from  the  State  Game  and  Fish  Warden  thirtv-five 
fish  which  had  been  cleaned  l)v  removal  of  the  head  and  viscera 
and  then  split  and  salted.  These  were  the  fish  in  dispute.  Ac- 
companying them  were  s})ecimeiis  in  the  round  of  whitefish  and 
menominees  (Coregonus  quadrilateralis).  Most  of  these  fish  sent 
in  tlie  round  reached  me  in  such  condition  that  I  could  not  use 
them,  but  by  utilizing  the  collection  of  the  University  of  Michi- 
gan and  the  markets  of  Detroit,  I  had  for  examination  in  the 
round :     six  menominws  from  Lake  Huron ;  twenty-two  white- 
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fish,  one  from  Lake  Huron,  twenty  from  Lake  Erie  and  one  of 
unknown  origin ;  all  of  legal  weight,  i.e.  two  pounds  or  over. 

It  was  desired  to  find  some  means  of  separating  the  white- 
fish  and  menominees  without  using  the  characters  founded  on  the 
head  or  viscera.  The  characters  given  by  Jordan  and  Evermann 
(Fishes  of  North  and  Middle  America,  p.  465)  for  separating 
these  fishes  are  based  wholly  or  in  part  on  the  head,  with  tlie 
exception  of  (1)  the  color,  (2)  the  number  of  rays  in  the  dorsal 
and  anal  fins,  and  (3)  the  number  of  scales  in  the  lateral  line 
and  of  scale  rows  above  and  below  it. 

The  color  is  so  nearly  the  same  in  the  two  species  as  not  to 
afford  a  reliable  means  of  separating  them.  The  same  remark 
applies  to  the  fin  rays,  in  which  the  individual  variations  of  one 
species  overlap  those  of  the  other.  The  number  of  scales  in  the 
lateral*  line  and  the  number  of  scale  rows  was  found  in  the 
specimens  examined  to  be  insufficient  in  itself  to  separate  the 
two  species,  the  numbers  sometimes  coming  together  or  over- 
lapping. 

It  seemed  essential  in  order  to  distinguish  the  whitefish  and 
menominee  to  make  use  of  some  character  not  hitherto  used  for 
this  purpose.  The  structure  of  the  scales  as  they  appear  under  a 
magnifying  glass  was  finally  made  use  of.  Five  to  ten  scales 
were  removed  from  each  of  the  fish.  In  each  case  the  scales  were 
taken  from  the  same  place,  midway  between  the  first  dorsal  fin 
and  the  lateral  line  on  the  left  side.  In  order  to  clean  them  they 
were  placed  for  ten  or  fifteen  minutes  in  a  one  per  cent,  solution 
of  caustic  potash  and  were  then  rinsed  and  brushed  to  remove 
any  shreds  of  soft  tissue  that  might  adhere  to  them.  Thus  pre- 
pared, the  scales  of  each  fish  were  placed  between  two  slides  of 
clear  glass  and  these  were  fastened  together  by  pieces  of  gummed 
paper. 

If  any  one  of  the  scales  thus  prepared  be  examined  with  i 
good  pocket  magnifier  giving  a  magnification  of  ten  to  twenty 
diameters  the  following  points  may  be  readily  made  out.  The 
outline  of  the  scale  is  somewhat  that  of  a  bent  bow  with  its 
string.  The  outline  is  not  straight  at  any  point,  but  one  part 
of  it  corresponding  to  the  string  of  the  bow  is  more  nearly 
straight  than  any  other  part.  At  its  middle  this  part  projects 
into  a  more  or  less  rounded  angle  as  does  the  bow  string  when 
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piillfil  liuck  Ijy  the  hand.  At  ite  end  it  joins  the  rest  of  tlie 
margin  iiy  ralhcr  sbarp  angles  which  correspond  to  the  points 
where  the  bow  string  is  attnched  to  the  bow.    The  portion  of  the 
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margin  of  the  scale  that  eorn^sponds  to  the  l)ow-string  is  di- 
rected towards  the  head  in  the  natural  position  of  the  scale  and 
we  may  call  it  the  cranial  border  of  the  scale.  The  rest  of  the 
margin,  corresponding  to  the  bow,  forms  a  continuous  and  more 
or  less  smooth  curve,  but  may  be  divided  into  three  parts.  One 
of  these  looks  towards  the  tail  in  the  natural  position  of  the  scale 
and  is  the  caudal  border.  One  is  directed  towards  the  back  of 
the  fish,  the  dorsal  border,  and  the  other  toward  the  belly,  the 
ventral  border. 

Somewhere  near  the  center  of  the  scale  is  a  small,  smooth 
area,  which  represents  the  center  of  the  original  scale  of  the 
3'oung  fish  to  which  additions  have  been  made  from  time  to 
time  bv  the  growth  of  the  scale.  This  smooth  area  mav  be  called 
the  growth  center  of  the  scale.  Between  the  growth  center  and 
the  border  are  numerous  fine  striations  which  form  concentric 
lines  parallel  to  the  border  and,  like  the  rings  in  a  tree,  mark 
successive  stages  in  the  growth  of  the  scale.  Running  from  the 
growth  center  to  the  margin  are  four  radiating  ridges  which 
divide  the  surface  of  the  scale  into  four  triangular  areas.  Each 
of  these  areas  is  bounded  bv  one  of  the  four  borders  of  the  scale 
and  the  areas  may  be  called  therefore  the  cranial,  caudal,  dorsal, 
and  ventral  areas.  In  the  natural  condition  three  of  these  areas, 
the  cranial,  dorsal  and  ventral,  are  covered  by  tlie  overlap[)ing 
of  adjacent  scales  and  only  one,  the  caudal,  is  visible  wh(»n  the 
scales  are  in  position  in  the  fish. 

The  characters  mentioned  as  belonging  to  the  typical  scales 
are  common  to  both  of  the  species  under  discussion  but  the  scales 
of  each  species  differ  from  those  of  the  other  in  certain  char- 
acters which  enable  one  to  distinguish  them. 

Among  the  typical  scales  there  are  a  few  in  which  the  central 
part  of  the  scale  is  occupied  by  an  irregularly  granular  area 
which  has  a  diameter  half  that  of  the  scale  and  suggests  a  great- 
ly enlarged  growth  centcT.  Strales  of  this  sort  were  probably 
formed  after  the  fish  had  grown  to  some  size  and  in  i)lace  of 
scales  that  had  been  lost.  Th<»v  should  not  be  taken  into  account 
in  attempting  to  st»parate  species  by  the  scales. 

In  all  the  menominees  the  growth  center  is  in  the  center  of 
the  scale,  midway  between  the  cranial  and  dorsal  borders.  In  all 
of  them  the  caudal  border  is  strongly  crenated   (or  scalloped) 
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ami  from  the  iTfjiintions  woll  marked  fliitin^  converge  toward 
tile  growth  center.  In  all  of  theiu  the  strialions  on  the  canilol 
or  exposed  area  of  tlie  ecale  nre  much  more  numerous  near  the 
center  of  the  scale  than  near  the  caudal  bonier. 

On  the  other  hand,  in  the  whitofiiih  the  growth  center  is  in 
ftl*  pPF  c-cni.  of  tlic  fish  distinctly  behind  the  geometrical  center 


of  the  scale.  The  caudal  border  showB  hut  litUe  traue  of  cnoa- 
tion  and  the  caudal  ares  but  little  fluting.  Striationa  of  the 
caudal  area  are  apparently  as  numerous  near  the  border  aa  it 
the  center  of  the  scale. 

The  difEerencea  tetwecn  the  flcalee  are  such  that  they  may  te 
easily  diBtinpiiched  at  onw?  by  a  ({oo<l  band  Ims. 

Turning  now  to  the  atilt-iisb  which  were  evitei  lu  illr^ 
whitt'fish,  wi'  find  tlwt  in  their  scale  elinrActi>n  (position  of  the 
growth  i-entw,  creufltion,  fluting,  and  slj-iation  of  the  caudsi 
area)  Ihcy  a)»ree  with  the  menominoes.     Twcnty-eiphl  of  the 
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irty-fiTe  are  wholly  typical,  i,  e,,  agree  with  the  menominee  in 
.  the  characters  mentioned.  Seven  (20  per  cent.)  are  not 
pical  in  all  their  eharacters,  but  are  tj-pical  in  one  or  more 
d  are  recognizable  as  menominees.    These  salt-fish  were  repre- 


■3^  = 


nted  by  but  two  samples  from  a  keg.    Had  more  than  two  fish 

om  a  keg  been  available  for  examination,  it  is  probable  that 

itirely  typical  menominees  could  have  been  found  in  each  keg. 

As  a  result  of  this  examination  the  salt  fish  ^hich  had  been 


'hirty-fiftK 


Weamg 


a'izi'd  as  ininiritiirc  wlilli'Gsh  witi'  ivturneil  (o  the  ptirties  t 
whom  ilioy  were  taken, 

\n  Hil^itioii  to  tlie  whitofiah  anil  menoiDiiiees  I  have  ea 
ined  in  tlie  round  eleven  Great  Lake  herring  (ArgyroMiij 
artetli),  Bcven  from  Saginaw  Baj-  and  four  from  Lake  Erie,  i 
one  hlackfin  ( ArgjTosonms  nigripimiis).  presumably  from  I 
Huron.  The  hinekfin  and  the  Saginaw  Bay  herring  are  i 
tingiiishable  from  the  whitefish  by  the  scale  characters,  positi 
nf  growth  center,  and  striation  of  caudal  area'  The  Lake 
herring  were  oT  unusual  siae,  btdween  Ihn-e  and  four  pom 
weight  and  I  am  unable  to  Bpparate  them  fmm  the  wliitefish. 

In  conclusion  it  may  U-  said  that  the  nietliotl  employt^  sen 
its  immediate  purpose  of  separating  the  Lake  Huron  whitel 
and  menominoeB,  ajiparently  belter  than  any  other  method  a 
able.  Any  general  statement  passiil  on  the  data  at  hand  r 
howevei",  be  regarded  tentative.  Before  the  method  cai' 
ally  employed  for  separating  these  two  species  it  ia  necessa 
examine  a  mucJi  larger  number  of  fish  than  were  at  my  difi 
Perhaps  a  thousand  fisli  from  ditTereni  localities  and  of  i 
ent  sizes  and  seleeteil  at  random  from  a  much  larger  ai 
should  be  examined.  If  they  are  found  to  agree  with  tho 
ready  examined  the  method  may  thereafter  be  unecl  wiOi  ( 
fidence  for  separating  the  wliitefish  and  menominecs. 

It  is  jirobflble  that,  the  meihod  could  be  extended  lo  I 
other  species  of  wliitefish  and  herring  in  the  Great  T..akaB,  but  f 
material  at  my  command  is  not  sufficient  to  warrant  any  i 
statement  on  Uinl  point.    If  the  method  can  be  extended  to  o 
li«bee  it  may  be  made  of  service  not  only  in  enabling  t 
mination  of  imperfect  specimens  for  legal  purposes,  but  in  u 
ing  it  possible  to  identify  by  the  scale*  the  jiartly  digrJted  i 
found  in  the  etomachs  of  other  animals.    It  is  ofteji  impoi 
to  identify  these  partly  digested  fish  by  the  methods  now  ii 
To  identify  them  witli  certainty  would  add  materially  I 
knowledge  of  the  food  habits  of  our  fishes.     Eveo  sould  I 
method  not  prove  to  have  wide  application  it  may  still  1 
value  in  the  identification  of  fish   remains  from  a  restriol 
kKolily.    It  is  lo  In'  hoped  Uiat  some  on«  will  tjike  up  this 
geslion  and  make  an  extended  microscopical  study  of  th*  s 
of  the  flshcsfl  in  some  one  locality. 
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DISCUSSION.  • 

Prof.  Beighard  (during  the  reading  of  his  paper) :  In  ex- 
amining scales  to  distinguish  whitefish  from  menominee,  it  is 
necessary  to  neglect  the  atypical  varieties.  There  are  three  char- 
acteristics that  will  enable  one  to  distinguish  menominee  from 
whitefish:  First,  the  position  of  the  center;  second,  the  char- 
acter of  the  striations  on  the  caudal  area;  third,  the  character 
of  the  crenations  of  the  border.  In  some  species  the  growth 
center  is  in  the  center  of  the  scale,  and  in  some  it  is  nearer  the 
caudal  border,  in  others  nearer  the  cranial  border.  Finally  in 
some  species  the  striations  on  the  cauxlal  area  are  almost  con- 
fined to  that  part  of  the  area  which  is  near  the  center.  That  is, 
we  find  in  some  species  that  these  striations  extend  from  tho 
growth  center  to  the  edge  of  the  caudal  area  while  in  other 
species  they  are  not  equally  numerous  over  the  whole  of  that 
area.  These  characters  serve  to  distinguish  the  whitefish  from 
the  menominees.  The  most  striking  difference  between  them  is 
that  in  the  whitefish  these  striations  on  the  caudal  area  are  close 
together  and  cover  the  whole  caudal  area ;  that  you  can  see  in  tho 
photograph — the  caudal  area  is  the  lighter  one  of  the  two.  In 
the  menominee  these  striations  are  very  numerous  in  the  center 
and  hardly  exist  near  the  border.  The  growth  center  in  the 
irhitefish  is  nearer  the  caudal  border.  The  crenations  at  the 
^ge  are  practically  absent  in  the  whitefish,  and  the  flutings 
Tunning  from  the  crenations  toward  the  center  are  also  practical- 
ly absent. 

President :  Does  a  difference  in  the  age  of  the  fish  make  any 
difference  in  the  character  of  the  scale  ? 

Prof.  Beighard :  I  do  not  think  it  does.  I  do  not  know  from 
the  examination  of  the  scales,  but  from  the  fact  that  the  scales 
grow  outward  from  a  center  you  would  expect  it  to  be  alike 
all  the  way  out. 

Question.    Are  there  any  menominees  caught  in  Lake  Erie  ? 

Answer.  No — nor  blackfins — the  only  fish  of  the  sub-family 
there  are  whitefish  and  herring. 

Mr.  Meehan:     Whitefish,  herring  and  the  jumbo  herring. 
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Mr.  Clark:  Then  I  understand  that  the  true  whitefish  has 
a  smooth  border? 

'  ,     Prof.  Reighard :    Yes  sir. 

Q.    And  the  menominees  have  a  corrugated  border? 

Prof.  Reighard :    Yes  sir,  as  the  photographs  illustrate. 

President:  Can  you  state  the  relative  merits  as  table  fish, 
of  these  different  specimens  ? 

Prof.  Reighard :  Of  course,  the  whitefish  is  more  esteemed 
by  the  people  generally,  but  these  jumbo  herring  in  Lake  Erie 
are  being  sold  as  whitefish. 

!Mr.  Meohan :    Onlv  to  a  limited  extent. 

Prof.  Reighard :    The  longjaw  is  a  good  fish. 

President :  The  purpose  of  the  inquiry  is  to  see  whether  all 
these  different  varieties  should  not  be  specified  in  a  protective 
law. 

Prof.  Reighard:  If  they  were  I  suppose  it  would  be  neces- 
sary to  specify  diff(»rent  sizes  as  being  legal  for  different  species. 
The  whitefish  grows  larger  than  any  of  the  others.  The  mini- 
mun  size  of  whitefish  which  may  be  taken  should  be  specified;  the 
minimun  size  of  herring,  of  course,  should  be  less. 

Mr.  R^an :  I  want  to  express  my  pleasure  in  hearing  this 
paper  of  Dr.  Reighard's  and  to  say  that  in  my  judgment  this 
society  and  its  associates  could  perform  an  excellent  service 
for  the  ])rotection  of  fishes  of  all  states,  by  getting  into  the  laws 
a  clear  definition  of  what  the  fish  n»ally  are;  for  instance,  take 
the  pike-percli,  that  is  protected  in  many  states  during  tlie 
spawning  s(\ason.  Now  there  axe  other  fish  closely  related  to  the 
pike-iKTch,  especrially  the  blue  pike.  Is  it  the  intention  of  the 
law  to  ])rotcct  that  fisli  or  not?  In  New  York  the  question  has 
come  up  practically.  Seizures  have  been  made  of  blue  pike  as 
being  pike-])crch.  It  seems  to  me  that  the  services  of  this  society 
and  of  scientific  men  generally  could  very  well  be  lent  toward  the 
interpretation,  first,  and  the  unifying  afterward,  of  the  laws 
upon  the  statute  books.     What  I  mean  is  this:     You  want  to 
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protect  the  pike-perch.  Do  you  wish  to  protect  only  the  common 
glass-eye,  wall-eye,  or  do  you  mean  to  protect  its  allies,  many  of 
which  are  just  as  good  as  the  common  pike-perch  ?  Clearly  the 
intent  of  the  law  in  New  York  was  to  protect  the  whole  genus. 
Whatever  we  can  do  to  introduce  in  to  the  laws  such  explana- 
tions of  the  term  pike-perch  as  will  lead  to  the  protection 
of  all  the  fishes  of  the  genus,  would  be  a  great  gain  for  the 
cause.   • 

Mr.  Meehan:  I  fully  agree  with  what  Dr.  Bean  has  said. 
We  have  had  great  difficulty  in  our  own  state  in  several  particu- 
lars— ^not  in  reference  to  the  pike-perch,  because  it  happens  that 
in  our  law  we  did  that — we  say  pike-percli,  wall-eyed  pike,  com- 
monly known  as  jack  salmon,  wall-eyed  pike,  and  blue  pike — 
they  are  all  mentioned  separately — but  it  often  happens  that  in 
our  laws  mention  is  made  of  a  particular  species  of  fish  by 
gome  common  or  local  name,  and  there  are  perhaps  two,  three  or 
four  species,  and  it  makes  it  a  little  difficult  to  understand 
whether  they  can  be  enforced  or  not.  We  had  one  forcible  illus- 
tration of  that  in  the  question  of  terrapin,  in  our  state,  which 
caused  a  good  deal  of  laughter  and  cussing  besides.  Some  gentle- 
man from  Pennsylvania  introduced  a  bill  into  the  legislature 
for  the  protection  of  terrapin,  a  couple  of  years  ago,  and  before 
very  long  the  query  arose  all  over  the  state:  Is  the  snapping 
turtle  to  be  protected,  is  the  mud  turtle  to  be  protected?  Be- 
cause strictly  speaking  the  whole  class  of  terrapin  would  in- 
clude those  two.  Finally  we  had  to  go  to  the  attorney-general 
to  get  a  contorted  opinion,  so  that  the  snapping  turtle  should 
not  be  protected  by  the  act.  Dr.  Bean's  proposition  seems  to  be 
sensible  and  timely. 

Mr.  Titcomb:  I  want  to  concur  in  what  Dr.  Bean  and  Mr. 
Meehan  have  said.  When  I  was  commissioner  in  Vermont  for 
twelve  years,  we  had  the  whitefish  protected;  but  the  whitefish 
in  our  lakes  differed.  In  Lake  Memphramagog  as  I  remember, 
we  had  the  menominec  whitefish,  and  in  another  lake  we  had 
the  labradoricus ;  and  in  Lake  Champlain  we  had  the  true  white- 
fish  to  some  extent.  But  it  was  understood  that  the  whitefish 
was  protected  as  a  whitefish.  It  seems  now  that  we  have  got 
to  fix  our  laws  so  that  all  these  whitefish  can  be  embraced  prop- 
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crly^  and  it  should  be  so  worded  that  we  are  not  obliged  to  make 
ichthyologists  out  of  each  one  of  the  commercial  fishermen — ^we 
have  got  to  get  some  common  names  that  will  identify  the  differ- 
ent fish  properly  and  have  them  plainly  described  in  the  laws  of 
the  different  states. 

Mr.  Seymour  Bower:  It  seems  to  me  a  great  deal  of  con- 
fusion and  uncertainty  would  be  avoided  if,  whenever  a  law  is 
enacted  for  any  kind  of  fish,  the  scientific  name  followed  the 
common  name.  You  won't  find  that  in  any  of  our  laws,  and 
many  cases  that  have  been  tried  in  this  state  have  fallen  through, 
because  only  one  of  a  number  of  common  names  was  given ;  and 
there  are  a  number  of  local  or  common  names  for  nearly  every 
kind  of  fish.  Mr.  Lydell  was  a  witness  in  a  case  which  fell 
through  on  those  very  grounds.  Certain  persons  were  arrested 
for  catching  black  bass,  and  the  defense  was  that  they  were  not 
black  bass,  but  ^Mver  bass" ;  and  the  defense  made  the  jury  be- 
lieve it  and  the  case  failed.  Now  if  the  scientific  name  had  been 
inserted  in  the  statute  they  could  not  have  evaded  the  law  on 
any  such  pretext  as  that. 


PROTECTION  AS  AN  AID  TO  PROPAGATION. 

BY  SAMUEL  F.  FULLERTON,  ST.  PAUL,  MINNESOTA. 

Mr.  President  and  gentlemen  of  the  American  Fisheries 
Society:  The  subject  that  I  am  asked  to  write  a  paper  on — 
"Protection" — te  so  closely  allied  with  "Propagation"  that  it  is  a 
very  difficult  matter  to  separate  the  one  from  the  other;  alone 
either  is  worthless.  Protection  is  just  as  essential  as  propagation 
if  we  would  reap  the  benefits  from  the  money  and  labor  expended 
in  the  propagation  of  our  fish. 

I  need  not  relate  what  every  thinking  man  knows  to  be  a  fact 
and  that  is  our  fish  are  disappearing  from  the  Great  Lakes. 
Every  housewife  is  reminded  of  that  fact  when  she  calls  up  the 
fish  dealer,  by  the  price — that  great  barometer  of  supply  and 
demand. 

Now,  when  the  American  people  are  confronted  with  a  prob- 
lem they  naturally  ask  what  is  the  cause.  Are  not  the  waters 
in  the  Great  Lakes  just  as  pure  as  they  were  thirty  years  ago? 
No  known  disease  has  destroyed  these  fish.  The  government  has 
been  most  liberal  and  year  after  year  has  supplied  these  waters 
with  millions  of  fry.  Have  the  States  bordering  on  the  Great 
Lakes,  whose  duty  it  is  to  look  after  the  fish  and  protect  them, 
done  their  duty  ?  There  is  only  one  answer,  an  emphatic  "No". 
They  have  not  appreciated  the  necessity  of  taking  care  of  that 
which  was  intrusted  to  their  keeping  for  the  benefit  of  all  the 
people. 

Efforts  from  time  to  time  have  been  made  to  get  the  States 
interested.  I  have  attended  three  meetings  in  Chicago,  myself, 
called  for  the  purpose  of  arousing  the  States  to  action.  Reso- 
lutions were  passed  and  spec"chcs  made  but  the  matter  ended 
when  the  meetings  adjourned.  There  is  only  one  solution — 
FEDERAL  CONTROL. 

Now,  I  do  not  want  to  say  one  word  that  would  in  any  way 
detract  from  the  splendid  work  done  by  the  United  States  Fish 
Commission  and  the  different  State  Fish  Hatcheries  and  the 
men  in  charge  of  same,  but  1  do  claim  that  we  do  not  get  the 
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results  we  are  entitled  to  from  the  amount  of  fry  propagated 
and  distributed. 

Take  for  example  one  United  States  Station  located  at 
Duluth,  Minnesota.  The  amount  of  whitefish  and  lake  trout  fry 
distributed  during  the  last  ten  years  from  that  station  alone 
was  228,d08,626  (that  does  not  include  the  blue-fin  whitefish, 
pike-perch  and  brook  trout)  and  I  am  positive  that  nearly  all  of 
those  young  fish  were  deposited  in  the  Great  Lakes ;  in  fact,  the 
great  bulk  of  them  went  into  Lake  Superior. 

Now,  with  intelligent  planting  and  proper  protection,  aided 
by  the  natural  increase,  we  ought  to  have  good  fishing  in  Lake 
Superior.  I  know  the  other  lakes  in  the  Great  Chain  have  been 
treated  as  liberally  and  they,  also,  ought  to  show  results.  Not 
only  have  the  Great  Lakes  suffered  by  the  criminal  policy  pui^ 
sued  by  the  States,  whose  duty  it  is  to  protect,  but  that  splendid 
fish,  the  shad,  is  disappearing  from  the  same  cause. 

Twenty  years  ago  in  the  city  of  Duluth,  Minnesota,  you  could 
get  all  the  whitefish  you  could  carry  home  with  you  for  five  to 
seven  cents  per  pound.  Today  you  are  a  lucky  purchaser  if  you 
get  any,  but  if  you  do,  you  will  pay  from  fourteen  to  seventeen 
cent?  ]KT  ])ound  and  then  you  will  have  to  Ixi  careful  that  you  do 
not  p:(»t  Winnipeg  wliit(*fisli  instead  of  the  Lake  Superior.  While 
the  lak(»  trout  are  not  so  scarce  nor  tlu^  price  so  high,  they  are  not 
by  any  means  so  ])lentiful  as  they  were  twenty  years  ago — all 
iK'cause  we  have  been  criminally  careless.  I  just  read  a  dispatch 
from  Ontonagon,  Michigan,  which  1  have  inserted  in  this  pap(T 
and  which  bears  out  what  I  have  been  saying  in  regard  to  the 
scarcitv  of  the  fish  in  the  Great  Lakes: 

^'A  hu'^i^  Lake  Su])eri()r  fish  company,  ojx» rating  at  Ontona- 
gon, has  sus])ended  oi)erations  for  a  month  in  the  hope  that  whit*^ 
fish  and  trout  then  will  be  found  miming  better.  The  lifts  have 
been  li^dit  this  season,  during;  the  last  few  weeks  especially,  and 
the  business  has  not  bet^n  profitable.  vSimilar  complaint  comes 
from  other  ])()rts  on  tlu"  south  shore  of  Like  Superior.  Poor 
catches  are  n'i)orted  from  Marquette  and  Grand  Marais,  while 
instances  an'  noted  when^  commercial  fishermen  have  tninsfernnl 
the  scene  of  their  operations  to  Minnesota  waters  on  the  north 
shore*.  At  Manistique,  the  Coffey  fleet  of  three  tugs  has  been 
laid  up  for  the  season.    The  fishing  was  poor  last  year  and  im- 
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* 

proTement  was  expected  this  season.     But  the  contrary  is  the 

Why,  gentlemen,  what  would  you  thing  of  a  farmer,  who, 
after  carefully  attending  to  his  cows  all  winter,  giving  them  the 
best  of  care,  when  those  cows  had  their  young  would  turn  the 
young  out  in  barren  pastures  without  food,  shelter  or  water ;  or 
the  poultr\Tnan  who  watches  his  incubator  through  the  twenty- 
one  days  of  incubation,  after  the  young  were  hatched  would 
turn  them  out  to  be  a  prey  for  hawks,  weasels  and  all  other 
enemies  of  bird  life.  You  would  sav  that  the  dairMiian  and 
poultryman  wer^  crazy.  Well,  just  as  crazy  things  are  done 
in  the  protection  of  our  fish.  The  fish  culturist  selects  with  care 
his  breeders  and  after  fertilising  the  eggs,  watches  them  during 
the  period  of  time  required  to  hatch,  feeds  them  carefully  until 
the  time  comes  to  plant,  when  they  are  turned  over  to  the  man 
who  distributes,  either  in  a  car  used  for  that  purpose  or  in  cans. 
If  intended  for  the  Great  Lakes,  they  are  placed  on  a  boat  nm- 
ning  from  eight  to  sixteen  miles  an  hour,  dumped  from  the  gang- 
way without  any  regard  to  whether  the  water  in  that  part  of  the 
lake  is  suitable  or  not.  If  for  the  inland  lakes,  thev  are  taken 
to  the  nearest  place  on  the  lake  from  the  railroad  station  and 
there  deposited,  regardless — the  only  condition  that  there  is 
water. 

Why,  gentlemen,  I  have  sei»n  twenty  cans  of  pike-perch  or 
wall-eyed  pike  fry,  which  were  sent  by  the  United  States  govern- 
ment to  a  lake  in  our  state,  met  at  the  depot  by  a  committee, 
who  with  team  took  them  to  the  lake,  onlv  about  one-half  mile 
from  the  village.  Instead  of  taking  the  fry  out  in  the  lake,  they 
dumped  the  whole  twenty  cans  in  a  creek  that  runs  under  the 
road  which  divides  the  two  lakes,  where  the  frv  was  intended  for. 
That  creek  was  filled  with  shiner  and  chub  minnows,  and  the 
way  those  minnows  went  after  that  pike  fry  was  like  a  hungry 
tramp  after  a  pie — "the  kind  that  mother  used  to  make."  t 
donH  believe  that  in  one  hour  tliere  were  1,000  frv  left  of  those 
twenty  cans.  The  committee  who  met  those  fish  ought  to  have 
had  instructions  where  to  plant  them  and  how  to  plant  them. 
This  is  not  an  isolated  case,  and  1  have  no  doubt  that  the  mem- 
bers here  present  who  are  engaged  in  the  work  have  experiences 
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1  fry  might  botler  have  been  dumped  in  the  gutter 
ii.  ...^eu  ..  the  lake  or  stream. 
A  short  time  ago  one  of  our  wardens  at  the  eitj'  of  Minne- 
apolis, Minnesota,  seized  several  barrels  of  fish,  mostly  lake  tnmt. 
They  were  ehipped  from  a  neighboring  state  to  my  own.  There 
were  over  three  hundred  of  those  trout  that  would  not  average 
one  pound  and  eeverai  that  weighed  less  than  one-half  pound. 
Now,  what  is  the  use  of  going  to  the  expense  of  propagating  lake 
trout  and  whitefish  wIil'u  fisliermen  are  allowed  to  cateh  and  sell 
fifih  of  this  size?  They  don't  do  it  in  Minnesota.  Our  law  is 
2  pounds  undressed,  V/^  pounds  dressed.  Af*Fr  the  seizure,  I 
wrote  the  proptT  authorities  to  take  the  matter  up  with  the 
shippers,  whose  cards  we  took  from  the  package,  and  offered  to 
go  and  testify  if  necessary.  So  far,  ithing  has  been  done  that 
I  have  heard  of,  but  ho|ie  the  parties  responsible  will  bo  brought 
to  trial  and  a  lesson  taught  them  so  1  at  in  the  future  they  will 
be  good.  The  great  trouble  with  u  is  a  people,  we  allo«'  our 
greed  for  gold  to  blind  us,  but,  aUtu  the  fish  have  diciappcarGd, 
then  we  wake  up  and  do  things  that  should  have  been  done  year* 
ago. 

Id  states  where  separate  boards  exist,  one  for  the  propaga- 
tion of  the  fish  and  another  for  the  protection  of  the  game 
and  fish,  the  best  of  harmony  does  not  always  prevail  between 
these  two  boards,  but  they  ought  to  work  hand  in  hand  because  to 
have  complete  success  both  must  work  together.  Very  often 
politicians  interfere  with  the  work  and  ruin  the  labors  of  the 
fish  culturist.  Fortunately,  our  fish  culture  work  has  not  been 
interfered  with  much  by  politicians  but  the  protection,  which 
must  go  hand  in  hand  with  propagation,  has,  and  to  that  extent 
we  have  suffered. 

REMEDY. 

A  proper  method  of  distributing  the  fry.  They  ought  to  be 
placed  in  the  water  as  near  as  (wssible  to  where  the  parent  fish 
would  select  for  their  spawning  ground.  A  Federal  Law  and  a 
treaty  with  the  Dominion  of  Canada,  making  a  uniform  closed 
Beaton  on  the  Great  Lakes  so  as  to  protect  those  fish  in  the 
spawning  season.  A  license  system  for  all  market  fishermen  and 
a  rigid  inspection  of  their  catch.     No  whitefish  or  lake  trout 


i 

4 


American  Fisheries  Society,  63 

allowed  on  the  market  in  any  state  less  than  two  pounds  un- 
dreseed.  A  sufficient  number  of  boats  owned  by  the  government 
of  both  countries  to  look  after  the  planting  of  the  fr}'  and  see 
the  young  are  placed  in  the  most  natural  surroundings.  Those 
boats  to  patrol  the  lakes  where  fishing  abounds  and  their  duty  to 
not  only  see  that  all  fishermen  are  licensed  and  that  their  catch 
conforms  to  law  but  that  the  exact  spawning  grounds  are  located 
and  no  fishing  allowed  thereon,  except  for  propagating  purposes. 
That  no  fish  be  taken  for  their  spawn  except  under  the  direct 
supervision  of  the  proper  authorities.  That  no  gill  nets  be  al- 
lowed during  the  time  fish  are  taken  for  their  eggs.  That  all 
fish  not  "ripe"  or  those  already  spawned  be  returned  to  the  water 
with  as  little  injury  as  possible.  That  the  utmost  care  be  exer- 
cised in  the  selection  of  the  men  in  charge  of  those  boats.  They 
should  be  honest,  fearless  and  with  ability  to  enforce  the  law 
without  fear  or  favor. 

This  applies  to  the  Great  Lakes  or  to  our  commercial  fishing 
but  the  problem  in  regard  to  our  inland  lakes  is  just  as  trying. 
Care  is  not  taken.  When  the  fry  are  planted,  people  are  allowed 
to  catch  any  and  all  kinds  regardless  of  size.  Even  the  spawn- 
ing seasons  are  encroached  upon,  but  especially  is  this  true  in  re- 
gard to  our  Great  Lakes  and  our  only  salvation  is  federal  control 

This  Association  ought  to  go  on  record,  not  simply  pass  reso- 
lutions (while  good  in  themselves  as  far  as  they  go)  but  each 
state  representative  should  go  to  his  home  determined  to  got  con- 
gressmen and  senators  at  Washington  committed  to  this  proposi- 
tion. Show  them  how  our  fish  are  disappearing,  not  through  any 
fault  of  the  propagation  but  through  the  ])oor  policy,  or  no 
policy,  of  the  states  bordering  on  the  Great  Lakes.  Either  put 
no  fish  whatever,  in  these  waters,  if  they  are  not  protected  or  else 
change  our  policy,  for  I  firmly  believe  that  we  can  never  do  any- 
thing with  the  individual  states.  So  our  only  salvation,  if  we 
would  save  our  fish,  is  by  the  Congress  of  the  United  States  first 
making  a  treaty  with  Canada,  for  any  scheme  that  leaves  out 
Canada,  as  far  as  the  Great  Lakes  are  concerned,  would  not  bo 
feasible.  Then  after  the  treaty  is  made,  let  the  United  States, 
with  the  co-operation  of  the  Dominion,  assume  control  of  not 
only  the  propagation  but  the  protection  and  I  predict  here  before 
this  convention  that  we  can  have  our  old  time  fishing  restored  in 


itca,  not  iinly  Ki  what  it  was  twenty  years  ago,  but 
wiin  ai  A  knowledfte  Uiat  has  come  to  Ihe  Fish  Culturist,  un 
lucreutiL'  of  ft  thoiisnndfold, 

DISCUSS  lOK. 

Mr,  Titconib:  Do  I  utuJerstand  from  Mr.  Fullerton  that  he 
dops  not  think  the  fish  distributed  in  the  Great  Lakes  are  proper- 
ly planted  ? 

Mr.  Fidlerlon:    Yes,  I  do;  I  said  they  wi.Te  not  protected. 

Mr,  Titcomb:  Then  you  had  refen.'nce  to  the  inland  lako* 
B'here  they  are  not  properly  planted. 

Fullerton :    I  refer  to  the  i      nd  lakiv.     I  do  not  know 
V(       iiueh  about  the  planting  of  the  Great  Lakes  at  all. 

.  '       omb :    The  government      'es  the  fish  away  and  poo*-  | 
iirr  with  minute  insti ,.wiionB  as  to  what  to  do,  hut-  J 

"^Itt  H  itwd  their  inslmctionB.    L'nqeat  ion  ably,  it  woulA  I 

(  [ittcr  if  llie  slales  and  the  povernnient  eoiild  ^  to  the  e.i[peiij»r 
of  planting  those  fish  themselves  in  all  public  waters,  but  if  w<? 
plant  all  the  fit^h  in  inland  waters  that  are  now  delivered  lo  ap- 
plicants, it  will  probably  cost  twice  as  much  as  it  docs  at  present. 

Mr.  Clark :    Ten  times  as  much. 

3Ir.  Lydell :    Twenty  times  as  much. 

5lr.  Clark :    Yes,  T  think  it  would  be  twenty  times  ae  much. 

Mr.  Titcomb:  Then  that  means  it  is  prohibitive  and  you 
must  keep  up  a  campaign  of  education.  The  people  will  learn 
in  time.  Federal  control  is  the  keynote  of  protection  on  all  inter- 
state and  inlemutional  waters  and  until  obtained  you  cannot 
protect  the  lieh  proix'rly.  I  want  to  bring  up  one  illustration 
Ix'cniise  the  United  Stales  Bureau  of  Fisheries  liad  boasted  for 
years  of  its  great  results  from  the  propagation  of  shad,  and  for 
nearly  twenty  years  aftiT  such  ])ropagation  was  begun  there  was 
a  steady  increase  in  the  coinniercial  fisheries;  during  the  last 
four  years  the  rammercial  shad  fisheries  have  gone  down  Ter\- 
rapidly;  when  they  go  ilown  so  fast  yon  may  know  that  the 
end  is  e<mnng,  just  as  the  Atlantic  salmon  fishery  came  to  its 
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end.  That  is  largely  due  to  the  fact  that  with  the  improved 
appliances  and  new  methods  of  pound  net  fishing,  the  shad  arc 
taken  before  they  get  into  fresh  waters, — they  are  caught  in  the 
lower  bays,  in  salt  and  brackish  waters.  States  that  ])ropagate 
shad  are  powerless  and  the  bureau  is  powerless  because  we  can- 
not get  the  fish  from  which  to  get  the  eggs.  For  instance,  at  Xhi 
mouth  of  the  Si»quehanna  about  8.000,000  eggs  were  collected 
this  year,  where  some  seasons  over  100,000,000  have  lx»en  taken. 
That  illustrates  the  conditions,  whicli  can  only  1x3  corrected  by 
federal  control. 

Mr.  FuUerton :    That  is  tlie  onlv  salvation. 

Mr.  Titcomb:  Unless  the  millenium  conies  and  all  states 
eo-operate. 

Mr.  Fullerton :    We  will  never  get  it. 

Mr.  Clark :  I  rise  to  disagree  with  our  friend  Fullerton  in 
the  statement  that  the  fisheries  in  the  Great  I^kes  are  decreas- 
ing. I  do  not  believe  it  at  all ;  the  figures  will  show  that  in 
certain  localities  our  fisheries  are  holding  their  own,  if  not  in- 
creasing. 

In  regard  to  the  method  of  control,  L  do  not  entirely  agree 
with  Mr.  Fullerton.  However,  1  not  only  fully  agree  with  him 
on  the  license  system,  but  I  went  on  record  n^garding  this  sub- 
ject thirty  years  ago,  and  I  have  since  lx»en  much  interested  in 
the  movement.     1  would  not  onlv  have  a  license  svstem  for  the 

ft'  • 

lakes,  but  for  the  rod,  not  only  to  crtmte  a  revenue  but  that  the 
offender  may  be  retrorded ;  I  would  rather  have  the  penalty  the 
revocation  of  the  license  than  a  iine  of  $25.  You  revoke  a  man's 
license  for  from  one  to  six  months  and  you  have  got  him.  There- 
fore I  am  in  hearty  sympathy  with  anything  of  this  nature.  T 
think  that  there  should  be  vigorous  and  ])ersistent  enforcement 
of  the  laws  regarding  the  catching  of  small  fish  and  the  pollution 
of  the  waters.  If  the  s(»wage  could  Ik»  ke})t  from  the  waters  we 
would  have  a  great  many  more  fish.  We  know  of  localities  where 
not  only  the  feeding  grounds  but  also  the  spawning  grounds 
formerly  sought  by  the  whitefish  have  In^en  covered  up,  thus 

driving  the  fish  from  their  natural  hahitat.    The  Great  Lakc»s  in 
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many  respects  do  not  today  begin  to  compare  with  what  they 
were  thirty  or  forty  years  ago. 

Mr.  Mechan:  I  must  disagree  with  Mr.  Fullerton  to  some 
extent  with  regard  to  the  Great  Lakes,  at  least  so  for  as  Lake 
Erie  is  concerned.  I  think  that  statistics  that  we  have  will  show 
that  in  some  particulars  there  have  been  actual^  increases  in  the 
fishes.  Take  the  whitefish,  for  instance :  a  number  of  years  ago 
we  had  a  large  number  of  whitefish  and  then  artificial  propaga- 
tion was  begun,  but  just  before  it  was  begun  the  whitefish  almost 
disappeared.  They  had  been  caught  with  all  kinds  of  nets,  there 
was  no  close  season ;  with  the  result  that  it  did  not  pay  to  put  out 
nets  regularly  for  them.  We  have  given  a  certain  amount  of 
protection,  we  have  a  close  season,  we  have  certain  meshes  re- 
quired, and  we  have  been  propagating  heavily.  This  year  we 
have  begun  to  take  whitefish  again  in  Lake  Erie  in  quantities. 
Last  Friday  for  instance,  one  boat  brought  in  1,500  pounds, 
which  is  a  pretty  good  record  for  a  starter  on  this  work.  So 
the  other  boats  yesterday  and  the  day  before  came  in  with  good 
catches  of  whitefish. 

The  bluepike  have  been  largely  on  the  increase  in  the  catch 
and  character  of  the  fish  for  tlie  last  six  or  eight  years  for  us  in 
Lake  Erie. 

I  agree  that  three-quarters  of  the  fish  probably  that  are 
planted  in  our  inland  waters  are  not  properly  planted.  Mr.  Full- 
erton savs  he  did  not  mean  the  Great  Lakes.  I  think  there,  as  a 
general  rule,  they  are  planted  proi)erly,  as  the  states  generally  do 
their  own  plantintj;  l)ut  in  the  interior  waters  people  do  not  fol- 
low the  instructions  given  them. 

I  agree  with  what  ^fr.  Titcomb  says  in  regard  to  the  dis- 
a])pearanee  of  the  shad.  They  are  falling  off  rapidly.  Our  own 
experione(»  has  been  that  where  we  used  to  have  25,000,000  and 
33,001,000  eggs  a  year,  this  year  we  only  got  a  little  over 
3,000,000  in  the  Delaware  river.  I  think  not  only  are  they 
cauirlit  in  the  hay  iin])roperly,  hut,  as  possibly  Mr.  Titeomb 
does  not  know,  that  one  or  two  of  the  states  bordering  on 
the  Delaware  river,  })assed  laws  which  cut  down  the  mesh  to 
next  lo  nothin^r  and  made  the  open  season  for  catching  the  shad 
throughout  tin*  entire  year,  except  two  months.     The  shad  can- 
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not  stand  that;  that  alone  would  have  the  tendency  to  destroy 
the  shad  fisheries  in  the  river. 

We  had  another  drawback  this  spring  in  the  very  cold 
"weather,  which  probably  lessened  the  shad  in  our  river.  It  is  a 
"very  serious  matter  because  not  only  are  the  shad  decreasing  in 
the  Delaware,  but  I  believe  also  in  all  the  rivers  along  the  Atlan- 
iic  Coast.    Is  not  that  true  ? 

Mr.  Titcomb :    In  North  Carolina  ori  the  Roanoke  River  thev 

• 

passed  a  law  prohibiting  the  use  of  pound  nets  in  certain  parts 
of  the  lower  bavs.  As  a  result  the  Bureau  hatched  over 
S0,000,000  eggs  at  the  Edenton  station  on  the  Albemarle  Sound 
"the  last  season,  as  against  an  average  of  from  3,030,000  to 
^,000,003  during  the  years  before  the  law  went  into  effect. 

Mr.  Meehan :  That  show?  what  can  be  done  by  proper  pro- 
action.  I  think  the  real  solution  of  the  problem  lies  in  federal 
^jontrol.  This  society  passed  a  resolution  last  year  recommend- 
federal  control,  and  in  conformity  with  tliat  resolution  in  my 
»port  goes  the  recommendation  to  the  legislature,  that  Pennsyl- 
"^ania  with  the  concurrence  of  other  states  will  cede  to  the  United 
States  federal  control  on  tlie  Great  Lakes  and  on  rivers  of  the 
^fcorder  states. 

Mr.  Xevin :    For  the  last  two  or  three  vears  fisliermen  have 

"Cold  me  that  they  have  seen  more  fish  near  the  surface  of  the 

">irater  in  Lake  Superior  than  they  ever  saw  before.    They  have 

^een  schools-of  whitefish  and  lake  trout  so  large  that  they  did  not 

^hink  it  possible  that  so  many  fish  were  in  the  lake.    There  was  a 

"time  some  thirty  years  ago  when  there  was  no  more  fish  caught  in 

"Che  waters  of  Lake  Superior  than  tliere  have  lx>on  the  past  two 

reasons.    The  water  is  so  clear  that,  during  the  summer  months, 

^vhen  there  are  many  nets  in  the  water,  the  fisliermen  toll  me 

tiiat  they  see  thousands  of  fish  feed  along  and  pass  by  the  nets. 

If  the  fish  are  coming  in  full  force  straight  for  the  net  they 

>irill  rise  and  go  over  it.    I  claim  that  tlie  fish  have  seen  so  much 

V  twine  in  the  water  that  they  are  becoming  educated  and  keep 

shy  of  it  when  possible.    Any  fisherman  knows  that  fish  do  not 

run  into  nets  during  the  day  time  and  that  there  are  not  many 

fish  caught  during  calm,  still  weather;  also,  they  do  not  catch 
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as  many  fish  in  the  light  of  the  moon  as  they  do  in  the  dark*. 
Fishermen  tell  the  same  story  from  the  Atlantic  to  the  Pacifie- 

Mr.  Lvdell :     I  would  like  to  talk  about  seventeen  hours  orE 

« 

this  subject  now,  but  I  do  not  see  as  there  is  any  use.    We  are  do- 
ing the  best  we  can  to  educate  the  peo])le  as  we  go  along  to  plant: 
fish  right.    I  know  the  people  of  Michigan  are  getting  their  in- 
structions with  every  can  of  fish  we  ship  to  them,  and  I  think 
most  of  the  people  in  Michigan  know  how  to  plant  fish  now. 

Mr.  Gunckel:  1  remember  a  few  years  ago  down  in  Mont- 
gomery County,  Ohio,  several  cans  of  fish  were  sent  to  the  farm- 
ers who  planted  them  in  front  of  their  farms  in  a  stream  which  is 
high  in  tlie  spring  and  lower  in  the  summer.  They  were  planted 
there  in  the  early  part  of  the  season  and  in  the  latter  part  of  the 
summer  the  hole  was  drv  and  the  stream  was  drv.  The  next 
year  when  the  rains  and  freshets  came  the  people  asked  where 
the  fish  were.  But  there  was  no  water  and  no  fish.  That  i» 
something  that  we  see  all  through  Ohio.  I  thing  Mr.  FuUerton 
is  correct  in  saying  that  the  peo]de  do  not  use  enough  care  to  see 
tliat  tlic  fish  are  ])ro])(Tly  planted,  merely  sending  cans  of  fish  to 
a  commit t(v  of  farmers  or  pcrliai^s  to  a  committee  of  fisli-worm 
an^dcrs;  and  tliey  distribute  tliem  in  tlie  little  streams  in  the  in- 
terior, and  never  watch  them,  never  sei»  that  thev  arc  even  in 
dee])  water.     1  tliin<r  that  sbould  1m'  remedied. 

While  on  tlie  tl(K)r  T  wish  to  ask  to  be  excused.  I  rode  five 
hours  to  conic*  here  merely  to  ])ay  my  res])ects  to  this  so<*iety  and 
show  that  1  ain  still  a  inemher.  I  wish  to  take  the  uexi  train  so 
that  I  can  <ro  hack  to  ]ny  work  and  not  lie  missed.  That  is  the 
way  a  (isliennan  always  does. 

I*re>ident  :  Of  course  we  will  excuse  Mr.  (lunckel  and  allow 
him  to  *Si)  to  his  work,  hut  he  will  he  missed. 

Mr.  HoaiMJnian  :  1  would  like  to  ask  to  what  extent  the  ]>ollu- 
tion  of  streams  atfects  the  ])ro])a^^ation  and  the  growtli  of  tli.' 
fi.-h.  I  have  always  considered  that  the  streams  of  New  Kngland 
whch  wriT  hadly  polluted  had  a  had  elfect  on  the  tish  :  hut  I 
came  from  a  >hoi"t  trip  in  Illinois  and  M'cing  how  hadlv  tlio 
water  is  polluted,  and  how  ])lentiful  the  fish  are.  I  liave  come  to 
the  (•on(lu>ioii  that  j)ollution  of  the  waters  has  not  so  mucli  to  tlo 
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with  the  quantity  of  the  fish  as  some  people  tliink.  I  hav 
changed  my  opinion,  for  certainly,  in  spite  of  the  filthy-looking 
water  the  fish  are  extremely  plentiful,  and  especially  in  Spring 
Xtake. 

Q.    They  are  bass  ? 

A.  Large  mouth.  We  always  considcR^d  factories  polluting 
etreams  had  driven  out  our  bass,  but  I  have  changed  my  opinion, 
»iid  I  would  like  to  know  whether  I  am  right  in  changing  it  or 
not. 

Mr.  Atkins :    What  polluted  the  water  ? 

Mr.  Boardman :  About  everything,  I  should  judge.  I  under- 
stand they  turn  the  sewage  from  Chicago  into  the  Illinois  river 
largely  through  the  drainage  canal,  and  I  should  think  every- 
'thing  that  could  pollute  a  stream  was  there* — from  the  looks  of  it. 

Mr.  Atkins :  It  makes  probably  an  immense  differena*  what 
sort  of  pollution  you  put  into  the  water.  It  has  been  found  in 
Europe  to  be  an  excellent  practice  to  manure  ponds,  so  that  if 
you  have  cow-yards  and  stockyards  draining  into  your  streams, 
according  to  the  practice  in  many  parts  of  Euro^x*,  that  would  be 
a  decided  advantage  to  the  fish. 

Mr.  Titcomb :    What  kind  of  fish  ? 

Mr.  Atkins:    Carp.     (Great  laughter.) 

And  at  the  same  time  it  might  be  very  deleterious  to  have  the 
water  pollution  or  refuse  from  paper  mills  or  chemical  works, 
and  it  seems  to  me  that  the  whole  question  is  one  that  needs  to 
be  thoroughly  investigated,  and  we  have  hardly  begun  it.  There 
.needs  to  be  a  conmiission  at  work  in  every  state  investigating  the 
condition  of  the  water,  the  causes  of  any  pollution  that  they 
may  find,  and  the  specific  action  of  the  particular  sort  of  pollu- 
tion upon  fishes. 

Mr.  Clark  :•  A  word  or  two  in  regard  to  pollution.  The  proof 
seems  positive  that  pollution  is  highly  detrimental  to  the  waters 
of  the  Great  Lakes  for  whitefish.  At  Alpena  on  Thunder  Bay 
river  fifty  or  sixty  years  ago,  whitefish  weighing  from  5  to  10 
pounds  were  caught,  but  t>venty-five  years  ago  no  whitefish  were 
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the  river,  nor  until  within  a  diatanw  of  six  or  seven 
its  mouth,  as  can  he  testified  by  a  gentleman  now 
present  (Mr.  Wires).  Today  the  men  we  have  there  do  not  an 
any  caught  within  nine  or  ten  miles  of  that  river,  and  the  bot- 
tom of  the  bay  is  literally  covered  with  old  bark  and  eawdogt. 
Now,  if  it  was  not  these  polluting  substances  that  came  down  the 
river  from  the  mills,  that  drove  the  whitefish  out,  pray  tell  me 
what  it  wBB.  I  know  thera  were  many  caught  from  the  riTer 
fifty  or  sixty  years  ago.  as  the  evidence  is  indisputable.  If  it 
was  not  the  pollulion  that  drove  them  out,  what  was  it? 

Mr.  Nevin :    I)o  coal  ashes  have  any  effect  ? 

Mr.  Clark:    I  think  any  pollution  in  the  water  will  hurt  ihe 
whitefish  more  or  less,  and  there  should  nothing  go  in  that  \s  in    i 
any  way  harmful. 

Mr.  Titeomb:    This  is  a  subject  upon  which  we  could  rweiTB  [I 
testimony  continually  for  a  long  time.     I  am  sorrj"  that  Mr»  I 
Marsh  is  not  here  from  the  Bureau,  because  be  has  been  making  J 
Honic  laboratory  tests  with  water  taken  from  sewers  and  from   ' 
rivers  below  (he  tnil-raees  of  mills,  and  he  has  by  that  means  dis- 
covered the  effects  of  different  kinds  of  pollution.     I  think  that 
most  of  the  so-called  pollution  referred  to  in  the  Illinois  river, 
is  the  wash  from  the  farmlands  and  is  not  very  injurioiis  to  fish; 
and  I  am  told  that  when  the  cornfields  are  overflowed  the  carp 
and  big  mouth  bass  grow  best,  and  they  appear  to  stand  any 
amount  of  muddy  water.    But  our  pollution  in  New  England  is 
largely  from  factories  in  clear  water  streams,  and  that  stuff  kills 
the  fish.     On  the  Delaware  river  this  season  I  learned  that  the 
oil  steamers  come  in  at  Newcastle,  Delaware,  in  ballast  with 
water;  that  while  it  is  contrary  to  law  to  empty  that  water  out. 
after  they  arrive  at  port,  they  do  violate  the  law,  and  that  water 
is  so  polluted  that  it  kills  the  fish.    In  the  vicinity  of  the  vessel 
schools  of  young  shad  have  come  up  on  shore,  dead.     Near  the 
Du  Pont  powder  works  and  in  other  places  whole  echoole  are 
killed  by  direct  pollution  in  that  way. 

Mr.  Boardman :  I  have  listened  to  a  good  many  discuseiona 
about  carp  and  I  asked  a  commercial  fisherman  at  Spring  Lake 
what  he  thought  about  carp,  and  he  said  they  certainly  leseen 
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the  number  of  other  fish,  but  he  thinks  that  the  other  fish  were 
afraid  of  the  carp  for  a  while  but  now  they  seem  to  grow  together 
just  as  other  fish  do;  that  the  carp  do  not  fight  them  any  more 
and  that  the  other  fish  are  increasing,  and  this  year  their  catch 
has  been  the  best  thev  have  had  for  a  number  of  vears,  in  the 
vicinity  of  Spring  Lake. 

Dr.  Bean :  I  do  not  like  to  prolong  this  discussion,  but  the 
subject  is  one  of  so  great  importance  to  fish  culturists  that  I 
would  like  to  say  just  a  word.  I  understand  that  the  paper  deals 
mainly  with  propagation  and  protection,  but  the  associated 
question  of  pollution  is  one  so  near  to  the  results  at  which  the 
fish  culturists  aim,  that  we  cannot  consider  the  two  without  also' 
mentioning  the  third. 

President:  That  would  probably  come  under  the  head  of 
protection  from  pollution  anyhow. 

Dr.  Bean :  It  appears  to  me  that  that  is  one  of  the  most  im- 
portant subjects  with  which  we  have  to  deal  at  the  present  time, 
not  only  on  the  part  of  the  federal  and  state  governments  but  on 
the  part  of  the  private  fish  culturist  as  well.  To  illustrate  how 
destructive  the  matter  of  pollution  may  become  (and  the  instance 
which  I  have  in  mind  is  a  thing  which  has  been  observed  in  Ger- 
many and  reported  upon  by  an  eminent  bacteriologist.  Dr. 
Hofer),  I  would  like  to  refer  to  the  washings  from  manure  heaps 
and  pig-sties  and  other  domestic  arrangements  which  are  turned 
into  streams  supplying  trout  ponds.  That  kind  of  pollution, 
according  to  the  researches  of  Hofer  and  others,  has  caused  the 
disease  which  we  have  recognized  in  our  own  country  only  too 
seriously  in  fact,  as  the  boil  or  ulcer  disease,  especially  among 
the  brown  trout,  and  to  some  extent  among  the  brook  trout  of 
"this  country.  Prof.  Hofer  had  brook  trout  suffering  from  this 
disease  under  observation  in  Germany,  and  his  paper  relates  to 
ulcer  disease  among  brown  trout  mainly,  but  also  among  brook 
trout.  Now  this  very  source  of  pollution  has,  in  one  state,  to  my 
own  knowledge,  reduced  the  stock  of  one  particular  species  of 
trout  from  some  hundreds  of  thousands  to  a  few  thousand  in  a 
very  short  time.  It  is  a  very  serious  matter  then  for  us  to  con- 
sider and  I  do  not  believe  that  it  has  received  the  attention  from 
the  states  and  the  federal  government  to  which  it  is  entitled,  up 
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it  ilay.    1  (Jo  not  mean  to  find  fault  at  nil.    We  ha^'^   > 
'    MfelTi  By  getting  out  fish  that  wc  have  not  Blopped  to  tllinlc 

alwut  the  enemies  and  the  diseases  which  retard  our  work;  hue 
wo  have  got  to  do  it  now ;  we  eannot  afford  to  lose  thousands  of 
dollars  worlli  of  Block  in  a  season ;  and  we  must  all  get  to  work 
and  talk  to  one  another  and  talk  to  the  people  ahout  these  things 
and  tell  them  what  to  do,  if  wo  know  anything  that  can  be  done, 
and  we  do  in  some  cages.  I  do  not  wish  to  take  up  your  ttme. 
but  1  merely  wanted  to  state  that  it  appears  to  me  that  Sfr,  Fill-  . 
lerton's  paper  starts  a  subject  on  which  we  ought  to  talk  for 
hours  and  days,  and  continue  to  talk  for  years  to  come. 

Mr.  Clark:  In  connection  with  Mr.  Fullerton's  paper,  and 
to  substantiate  the  statements  I  have  made  in  regard  to  the  fish 
and  fisheries  of  the  Great  Lakes  not  retrograding,  and  witli  dui 
respect  and  i-egard  to  the  programme  committee,  I  would  likv', 
if  it  18  agreeable  (o  the  president  and  members,  to  call  for  a  talk 
and  some  eJiarts  that  Mr.  Sojinour  Bower  is  intending  to  pre- 
aeut  'I'lie  subjeet  is,  I  understand,  right  along  the  same  iiii4 
with  the  nijitter  now  under  discuwion. 

Mr.  Seymour  Bower:  (Speaking.)  A  few  days  ago  I  had 
occasion  to  refer  to  the  statistieal  records  on  file  at  the  office  of 
the  Michigan  Fish  Commission,  and  while  delving  through  these 
records  for  certain  information,  a  number  of  points  were  de- 
veloped that  it  seemed  to  me  would  be  of  interest  to  the  members 
of  this  society  and  worth  publishing  in  the  annual  report.  This 
is  my  excuse  for  appearing  before  you  in  connection  with  a  sub- 
joet  that  is  acknowledged  to  be  pretty  dry,  the  subject  of  sta- 
tistics. 

For  the  past  fifteen  years,  or  since  the  beginning  of  1891,  the 
Michigan  Fish  Commission  has  employed  an  agent  who  devotes 
nearly  his  entire  time  to  the  collection  of  statistics  coveting  the 
commercial  fishing  industry  of  Michigan  waters  of  the  Great 
Ijakes.  This  agent  visits  each  fishing  station  at  least  once  every 
calendar  year  and  collects  the  figures  for  the  preceding  calendar 
year.  The  figures  arc  obtained  by  personal  interview  and  by  in- 
spection of  the  records  and  books  of  every  fisherman,  the  latter 
being  thrown  open  to  him  freely  for  tliis  purpose.  By  reason  of 
this  free  access  to  all  of  the  records,  and  taking  into  consideration 
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the  personality  of  our  agent,  Mr.  Moore,  who  is  unusually  pains- 
taking and  thorough  in  every  detail  of  his  work,  we  believe  that 
the  results  obtained  are  thoroughly  reliable,  in  fact  that  these 
statistics  are  as  accurate  as  it  is  practical  to  make  them.  Realiz- 
ing that  the  subject  is  a  pretty  dry  one,  and  in  order  to  relieve 
the  monotony  somewhat  as  well  as  to  emphasize  comparisons,  I 
have  made  use  of  a  number  of  line  charts,  as  I  call  them. 

These  tables  and  charts,  then,  represent  the  fisheries  data  of 
the  Michigan  waters  of  the  Great  Lakes  from  1881  to  1904  in- 
clusive, 1904  being  the  last  year  for  which  we  have  complete  re- 
turns, all  taken  by  the  same  man  and  without  any  change  what- 
ever in  classification. 

The  figures  in  detail  for  whitefish  are  as  follows : 

(At  the  suggestion  of  Mr.  Bower  the  line  charts  referred  to 

are  omitted  from  the  report,  but  the  detailed  figures  are  given  in 

full.) 

WHITEFISH. 

Year                                                  Total  Catch,  Pounds        Total  Value 

1891 8.110.000  $351,196.00 

1892 6,347.000  258.011.00 

1893 5,345.000  231.189.00 

1894 4.470.000  163.813.00 

1896 3.353,000  130.811.00 

1896 3.783,000  141,750.00 

1897 4.639.000  186,777.00 

1898 4.102.000  170.245.00 

1899 a.640.000  188,586.00 

1900 3,460,000  185,010.00 

1901 4.173.000  236.909.00 

1902 5.371.000  307,860.00 

1903 4,508.000  276.638.00 

1904 4,197,000  270,262.00 

The  first  table  repros<*nts  the  catch  and  value  of  whitefish. 
All  comparisons  are  made  with  the  year  1891,  which  I  take  as 
my  basis  of  comparison. 

In  the  year  1891  the  total  catch  of  whitefish  was  8,110,000 
pounds — this  refers  only  to  Michigan  waters  of  the  Great  Lakes — 
of  a  total  value  of  $351,19G.  That  is  the  high  year.  The  catch 
has  not  been  as  great  as  that  in  any  year  since.  It  fell  off  rapidly 
until  1895,  which  is  the  low  year,  not  only  in  the  catch,  l)ut  in 
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tfac  flfih.    From  that  time  on  the  catch  has  increase 

itil  the  total  of  the  last  three  yeare  of  the  period  end- 

■4  was  8,800,000  pounds  more  than  for  the  preceding 

TB.  and  for  the  last  five  years  it  waa  over  2,000,000 

p  er  than  for  the  prewding  five  years, 

lies  have  increased  faster  in  recent  years  than  the 
ca''  Tlip  total  value  for  1902  was  nearly  equal  to  that  of  1891, 
1  1        catch  was  considerably  less.    The  claim  that  white- 

fisli  'D  nearly  all  cleaned  out  of  the  lakes  is  not  true,  at 

least  js  Michigan  waters  are  concerned.    The  catch  Iins 

\  for  ten  years  while  for  the  last  three  years  a  marked 

inci^.-w::  IS  shown, 

Mr,  FuUprton :  Can  you  assign  any  cause  for  the  increase 
in  price  ? 

Mr.  Bower ;  Everything  has  increased  in  price;  meats,  for  ia- 
stance,  and  nearly  all  food  staples.  Moreover  the  producing  areii 
for  fish  remains  stationary,  while  in  good  limes  the  demand  in- 
rri'nups  with  the  incrpase  in  populniion.  Going  hack  a  litlle,  how- 
ever, we  fiind  an  exception  to  the  rule.  Ordinarily  when  any 
commodity  is  scarce  on  the  market  the  price  is  enhanced,  but  we 
find  that  in  some  of  the  years  in  which  we  had  the  smallest  catch 
of  whitefish  the  price  was  lowest  per  pound.  It  seems  that  for 
some  reason  or  other — perhaps  on  account  of  "hard  times" — the 
price  affected  production  rather  than  production  the  price.  In 
other  words,  values  were  so  low  that  fishing  was  more  or  less  un- 
profitable. 

Secretary  Poabody :    Was  not  that  because  the  I-ake  Superior 
whitefish  was  not  educated  in  those  years? 
( Laughter. ) 

Mr.  Bower :  Possibly,  but  the  exception  applies  not  to  white- 
fish  alone,  for  the  years  1895  to  1897  wore  the  low  years  with  all 
kinds  of  fish,  not  only  in  catch  but  in  value.  Beginning  in  the 
late  !)0's,  however,  there  was  a  gradual  increase  in  the  total  value 
of  the  catch  of  nearly  all  kinds,  a  conspicuous  exception,  how- 
ever, being  the  sturgeon. 
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The  next  table  refers  to  lake  trout. 

LAKE  TROUT. 

Year  Total  Catch,  Pounds        Total  Value 

1891 9,132,000  $375,200.00 

1892 8.860,000  358.598.00 

1893 8.948,000  366,489.00 

1894 7.291,000  243,261.00 

1895 6.293.000  234,311.00 

1896 6.900.000  240,902.00 

1897 6,580,000  246,121.00 

1898 6.495,000  235,915.00 

1899 6,505,000  292,852.00 

1900 6,458,000  282,711.00 

1901 7,388,000  337,872.00 

1902 9,363.000  431,630.00 

1903 9,635,000  463,690.00 

1904 11,638,000  604,696.00 

You  will  notice  that  1895  was  the  low  year  both  in  catch  and 
yalue  of  lake  trout.  Then  the  catch  held  its  own  pretty  well 
until  1900,  increasing  from  that  time  to  1904,  when  not  only 
the  catch  but  the  value  was  greater  than  for  any  year  of  the  four- 
teen-year period,  and  probably  greater  than  at  any  time  in  the 
history  of  commercial  fishing  in  Michigan. 

We  account  for  the  increase  in  catch  of  lake  trout  to  some  ex- 
tent by  the  increased  amount  of  fishing  in  deep  water  for  sis- 
cowet  trout  in  Lake  Superior,  which  is  rather  expensive  and 
when  prices  are  low  rather  unprofitable. 

Mr.  Clark :  I  would  like  to  ask,  Mr.  Bower,  if  this  increase 
is  not  due  in  a  measure  to  the  increased  output  of  fry,  more  par- 
ticulariy  of  the  United  States  hatcheries  as  well  as  from  Wiscon- 
sin,— ^the  output  being  greater  in  recent  years. 

Mr.  Bower:  I  have  no  doubt  that  the  increased  output  of 
the  hatcheries  is  also  an  important  factor  in  the  increased  catch. 

Mr.  Clark:  An  increase  of  50  per  cent  at  least  or  more  than 
that 
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rer:    Thp  figiirps  in  Jotail  of  the  herring  ratch 

follows :  i 

HERRING.  I 

Tear  Total  Catch,  Pounds        Total  Value    | 

1891 7.823,000  »117.S19.00  ' 

1892 S.564.000  71.9T9.00 

1893 l0.n8.(HH)  159,313,00  I 

1894 8,825,000  n2.O4«.00 

1895 10.512.000  10I.ei8.00 

1896 12,115,000  92.012.iW 

1897 12.958.000  98.510.00 

1898 14.937.000  143,489.00 

1899 17,567.000  193.000.00 

1900 13.0fl8.O0O  17Z.2SO.O0 

IflOl 14,886.000  28T.8S0.OO 

190! 19,112,000  285.875,00 

1903 15.7fl7.000  305.036.00 

1904 19,927,000  332.831.00 

Xiik'twn  hunilrci]  and  two  was  tin-  low  year;  Hicn  the  catch, 
flnctiialed.  but  you  will  notice  that  in  some  years  when  the  catch  ' 
was  low  the  price  was  even  still  lower  projinrtioiiiilely.  Vt-rv 
likely,  however,  the  fish  were  just  aa  abundant  as  they  were  in 
later  years.  The  small  catch  docs  not  necessarily  indicate  ecar- 
city  but  rather  that  the  price  was  so  low  that  it  was  unprofitable 
to  fish  for  them  in  some  localities.  Then  you  will  see  that  the 
catch  increases  rapidly  down  to  1904,  when  it  was  the  largest  in 
the  history  of  commercial  fishing  in  Michigan,  not  only  in 
pounds  but  in  value, — nearly  throe  times  as  large  as  it  was 
in  1891. 

Jfr.  O'Brien :  Are  not  the  meshes  of  nets  now  used  smaller 
than  they  were  in  nets  used  in  1891  ? 

Mr.  Bower:  They  are  for  Green  Bay,  but  elsewhere  the  sizes 
are  the  same  as  they  have  been  as  far  back  as  1889,  except  from 
1 8!)7  to  1899.  In  1897  our  general  law  on  meshes  was  so  amend- 
ed IIS  to  increase  the  size  of  large  meshed  pound  nets  one-half 
inch  and  large  meshed  gill-nets  one-fourlh  inch,  but  this  amend- 
ment was  repealed  two  years  later,  in  1899,  leaving  the  sizes  the 
same  as  since  1899,  except  for  Gn-en  Bay. 
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Mr.  Xevin :  How  was  the  fishing  reported  on  Ijake  Michigan 
this  year  ? 

Mr.  Bower :    I  have  not  heard. 

President:  Is  not  there  a  greater  demand  for  herring  tlian 
there  was  fifteen  years  ago  ? 

Mr.  Bower:    There  is  a  greater  demand  for  all  kinds  of  fish. 
The  next  table  shows  the  catch  and  value  of  pike-perch  or 
wall-eyed  pike. 

PIKE-RERCH    OR  WALL-EYED  PIKE. 

Year                                                  Total  Catch,  Pounds        Total  Value 

1891 2.791.000  $92,623.00 

1892 2.356,000  84.285.00 

1893 1.861.000  76.717.00 

1894 2,824.000  75.056.00 

1895 2.134.000  59.845.00 

1896 2.121.000  69.106.00 

1897 2,432,000  82.982.00 

1898 3.113.000  98,356.00 

1899 2,816,000  115.176.00 

1900 1,741,000  82.927.00 

1901 1.713.000  87,412.00 

1902 2.289.000  129.540.00 

1903 2.904.000  174.609.00 

1904. . . . : 2,697,000  168.306.00 

Although  there  was  a  general  slump  in  values  in  the  middle 
90's,  the  catch  of  pike-perch  fluctuated  less  perhaps  than  most 
of  the  other  kinds.  You  will  notice  for  the  vear  1903  the  total 
catch  was  the  largest  in  any  of  the  foiirteen  years  with  one  ex- 
ception ;  and  the  values  of  1902,  1903  and  1904  are  much  greater 
than  for  any  similar  period  of  the  fourteen  years. 

The  next  tahle  represents  the  common  or  yellow  perch. 


PERCH. 

Year                                                  Total  Catch,  Pounds 

1891 '. 2.017.000 

1892 2,560.000 

1893 2.622,000 

1894 2.785.000 

1896 2,437,000 

1896 2.010,000 


Total  Value 
$21,192.00 
28,758.00 
30,374.00 
27,435.00 
25.093.00 
19,393.00 
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Total  Caleb,  Pounds        Total  Vuluo 

2.091.000  Z5.1 73.00 

i„3„ 2.772,000  ai.lSlM    ' 

1899 3,468,000  41,473^    ' 

1900 4.031.000  48.202.OC 

1901 4,155.000  6M2S.00 

1902 3,300,000  «3.e8I.0« 

1803 3.107.000  73,29a.« 

1904 2,474.000           .  69.421.00 

You  will  notice  that  1896  was  the  low  year  for  botli  catch  and 
value,  ako  that  during  the  last  five  or  &i}£  years  both  catch  And 
value  are  quite  largely  increased.  This  increase  in  the  catch 
of  perch,  also  of  Fuckers  and  some  other  kinds  of  rough  fish,  is 
due  to  some  extent  to  tlie  introduction  of  submarine  trap-ncla 
about  eight  yean*  ago.  the  use  of  which  was  abolished  in  thia 
state  beginning  with  Januflry  1,  1905.  From  800  to  1,000  of 
these  nets  were  employed  at  that  time, 

Mr.  titcomb ;    Do  you  propagate  perch  now  ? 
Mr.  Bower :    No  sir ;  not  the  common  percli.  ^ 

Mr,  Titcomb:    Do  you  believe  it  ought  to  be? 
Mr.  Bower:    If  it  is  a  practical  success,  yes,  sir. 
Mr.  Titcomb :     It  is  one  of  the  easiest  fish  to  propagate  we 
have. 

Mr.  Meehan :    We  propagated  62,000,000  this  year. 

Sir,  Clark :    This  was  the  white  perch  ? 

Mr.  Meehan :    No,  the  jellow, 

Mr.  Bower :    The  next  tabic  refers  to  suckers. 

SUCKERS. 
Year  Total  Catch,  Pounds        ToUl  Vahie 

1891 1.392,000  (17,132.00 

2,352,000  27.701,00 

3.114.000  32.670.00 

1894 3.600,000  34,054.00 

3.900.000  35.035.00 

1.900,000  20.067.00 

1S97 2.162,000  24.428.00 

1.833.000  21.183.00 

2,017,000  27,075.00 
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Total  Catch,  Pounds  Total  Value 

>0 2,650,000  34.167.00 

^^^1 2,751,000  47,665.00 

"^^2 3,925,000  68,714.00 

^303 6,432,000  99,061.00 

^1^304 5,000,000  81,814.00 

You  will  notice  that  the  crop  of  siickers  in  Michigan  in  1903 
and  1904  was  very  large — ^must  have  been  more  than  one  bom  a 
minute.  (laughter.)  Suckers  were  probably  as  abundant  in 
1891  as  now,  but  their  value  at  that  time  was  much  lower,  hence 
there  was  less  incentive  for  catching  them.  If  the  law  prohibit- 
ing the  use  of  submarine  trap-nets  has  been  enforced  since  it 
took  effect,  January  1, 1905,  the  catch  of  suckers  and  other  coarse 
fish  will  probably  show  a  considerable  decrease  since  then. 

Q.    Is  not  the  sucker  leading  the  whitefish  now  ? 

ilr.  Bower :    Yes,  in  pounds  but,  of  course,  not  in  value. . 

Speaking  of  values  I  want  to  say  that  those  I  have  used  in  all 
the  tables  are  the  prices  received  by  the  fishermen.  In  case  a 
fisherman  is  also  a  dealer  his  fish  are  valued  at  what  he  would 
pay  somebody  else  for  them  and  not  what  he  actually  receives  as 
s  dealer.  The  values  are  on  the  lowest  basis,  the  price  received 
at  first  hand. 

The  price  and  value  of  sturgeon,  including  caviar,  are  as 

follows  : 

STURGEON. 

Total  Value, 
Year  Total  Catch,  Pounds      Including  Caviar 

1891 831,000  $47,571.00 

1892 501,000  31,817.00 

1893 468,000  28,758.00 

1894 294,000  17,733.00 

1895 225,000  16.712.00 

1896 225,000  17,483.00 

1897 185,000  19,303.00 

1898 237,000  25.931.00 

1899 217,000  33.492.00 

1900 176,000  24,847.00 

1901 132,000  20,697.00 

1902 107,000  17,814.00 

1903 110,000  18,360.00 

1904 101,000  16.800.00 


Muting 

Tl  will  be  notioeil  that  the  sturgpon  ia  rapidly  on  the  road 
towiirds  practical  extfmiiiiation. 

Mr.  Clark :    It  is  practically  gone. 

Mr.  Bower :  You  will  uleo  notice  that  valnce  liaw  increased 
much  faster  relatively  than  the  catch.  This  is  due  in  a  great 
meaauTG  to  the  ineroase  in  the  value  of  caviar  at  firet  hands; 
nearly  every  man  that  catclies  sturgeon  now-a-daye  knows  liow 
to  make  his  own  caviar,  and  he  does  so.  Althoujib  the  procees 
is  simple  nnd  inexpensive,  only  a  few  understood  it  u  numlwr  ot 
years  ago^it  was  carefully  guarded  a^"  a  trade  secret.  Fislifr- 
oicu  used  to  receive  l.'i  to  20  cents  per  pound  for  the  roe  wbervas 
now  they  realize  80  cents  to  $1.00  per  pound  for  the  caviar.  The 
outpiit  of  caviar  in  this  state  in  18iH  was  about  liO,0OO  pounds, 
but  in  1904  it  had  dropped  to  about  8,000  pounds. 

The  next  table  covers  all  kinds  of  fish  not  previously  claesitieil. 

ALL,  OTHER  KINDS.  PRINCIPALLY  GERMAN  CARP,  MBNOMI- 

NEE  WHITEPISH.  CATFISH,  BULLHEADS.  SITNFISH, 

ROCK  BASS,  GRASS  PIKE.  SAUGEBS,  ETC. 

Year  Total  Catch.  Pouads   Total  Value 

1891 1,667,000  (36,790.00 

1892 2.795.000  72,434.00 

1893 1,483.000  38,265.00 

1894 1.234,000  29,965.00 

1895 1,277.000  24,165.00 

1896 1.301,000  30,188.00 

1897 1.510,000  26,536.00 

1898 1,671,000  30.816.00 

1899 2.081,000  44.795.00 

1900 2,400.000  50,798.00 

1901 3.061,000  53.005.00 

1902 2.763.000  56.665.00 

1903 2.384.000  56,202.00 

1904 1,971,000  48,860.00 


You  will  notice  the  same  general  condition  with  reference  to 
the  catch  of  these  miscellaneous  fish,  viz:  low  in  the  middle 
90's,  then  gradually  incrensintr.  The  Ciitcli,  however,  decreased 
somewhat  in  the  last  year  or  two,  duriiifr  which  time  probably 
60  to  60  per  cent,  of  this  class  was  German  carp. 
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The  aggregate  catch  and  value  of  all  kinds  of  fish  are  shown 
in  the  next  table. 

TOTALS  OF  ALL  KINDS. 

Year  Total  Catch,  Pounds        Total  Value 

1891 33.643.000  $1,058,028.00 

1892 31,345.000  933.586.00 

1893 34,018,000  963.778.00 

1894 31,323,000  703.365.00 

1895 30.131,000  627.594.00 

1896 30,355.000        '  630.902.00 

1897 32,557,000  709.831.00 

1898 : 35.194.000  760.079.00 

1899 38.432,000  936,453.00 

1900 34,011,000  881,002.00 

1901 38.259.000  1.133,839.00 

1902 46.242.000  1,461,724.00 

1903 43,857,000  1,467,520.00 

1904 47.992,000  1,482,990.00 

You  will  see  that  the  combined  catch  was  low  in  1894,  1895 
and  1896,  with  the  lowest  value  in  1895,  and  that  is  true  of  near- 
ly all  kinds  of  fish.  Then  there  was  a  gradual  increase  until  the 
}'ear  1904  when  the  total  both  in  catch  and  value  was  the  highest 
of  any  year  of  the  fourteen-year  period,  and  probably  higher 
than  at  any  time  since  commercial  fishing  has  been  carried  on  in 
this  state. 

The  next  table  shows  in  detail  the  data  with  reference  to 
pound-nets. 

POUND-NETS. 

(Includes  trap-nets,  fyke-nets,  gobblers,  and  submarine  trap-nets, 
or  all  forms. of  nets  that  take  fish  by  leading  them  into  trap  or 
pound.) 

Total  Length  of  Leader  in  Fathoms 

1891 304,000 

1892 245.000 

1893 237,000 

1894 242.000 

1895 210,000 

1896 213,000 

1897 269,000 

1898 268.000 

1899 290,000 

1900 305,000 
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Total  Leugth  of  Leader  In  Patboins 

H 282.0(10 

is02 30g,000 

1903 341.O0O 

1904 345.000 

For  a  few  years  after  1891  the  use  Of  pound-nets  gradually 
Oroppod  off.  The  low  years  were  1895  and  1896.  tJien  there  wm 
a  grandunl  increase,  amounting  to  12  per  cent,  in  1904  over  1891. 
Probably  this  increase  has  been  lost  by  this  time,  if  the  law  ])ni- 
hibiting  the  use  of  siihniarine  trap-nets,  effective  Januarj'  1, 
1905,  is  enforced. 

The  next  table  refers  to  gill-nete. 

GI1.L,-NETS. 

FathomB  tn  Length        Mllw 

1831 2.363.000  2885.J 

1892 2.503,000  2844.8 

1893 3.815.000  31M.S 

1894 2.795,000  3171.S 

1895 3.G1G,000  2972.7 

1896 2.410.000  27:iS.8 

1897 2,456.000  2790.9 

1898 2,687,000  3053.4 

1899 2,802,000  3184.0 

1900 3.051.000  3467.0 

1901 3,652.000  4147.7 

1902 4,032.000  4581.8 

1903 4.213.000  4787.6 

1904 4.610.000  5126.1 

The  use  of  gill-nets  has  iiicreased  much  more  rapidly  than 
any  other  form  of  apparatus.  In  no  later  year  has.  there  been  a 
less  number  of  these  nets  in  use  than  in  1891,  and  in  the  last  four 
years  there  has  been  a  large  increase,  amounting  to  nearly  lOO 
per  cent,  in  1904  over  1891. 

The  ne.vt  table  refers  to  seines,  the  use  of  which  is  relatively 
unimportant. 


! 


Fathoms  In  Length. 

1901 8.200 

1892 19,800 

1893 27,500 

1894 36.800 
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Fathoms  in  Length 

1895 26.300 

1896 22.000 

1897 19,000 

1898 4.800 

1899 5.100 

1900 3.700 

1901 4,400 

1902 4,500 

1903 4.800 

1904 6.200 

The  next  and  last  table  shows  the  total  investment  in  lands, 
buildings,  apparatus,  etc.,  for  the  fourteen-year  term. 

TOTAL  VALUE  OF  FISHERY  LANDS  AND  BUILDINGS  AND  ALL 
FISHING  APPARATUS,  INCLUDING  NETS  AND  BOATS. 

1891 $1,105,000 

1892 1.169,000 

1893 1,315.000 

1894 1.200,000 

1895 1,078.000 

1896 1.010,000 

1897 1.022.000 

1898 1.181.000 

1899 1.253.000 

1900 1.237.000 

1901 1.467,000 

1902 1,670.000 

1903 1.946.000 

1904 2.175.000 

The  general  depression  in  the  fishing  industry  during  the 
middle  90^8  is  shown  in  this  table  as  well  as  in  the  catch,  tlie  low 
years  being  1895  to  1897,  the  figures  then  increasing  until  the 
total  value  in  1904  is  more  than  double  that  of  189<?. 

The  total  number  of  men  employed  increased  from  about 
4,000  in  1891  to  about  7,000  in  1904.    (Applause.) 

Mr.  Fullerton :  I  am  delighted  to  know  tliat  we  do  not  need 
any  change  in  our  fishing  laws,  as  the  fish  are  increasing  so  fast ! 
I  am  tickled  to  death  i6  think  that  our  fish  are  increasing  so 
rapidly  as  they  are  I  It  is  gratifying  to  me  io  learn  that  the  in- 
formation that  I  have  bam  g(»tting  from  the  market  fishermen 
and  other  people  is  inaccurate. 
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Mr,  t.'Iiiriv :  The  increase  to  a  certain  esteiil  has  bi'cn  bv  pro- 
k'ction  anil  pruijagation,  and  we  want  to  continue  it  still  more 
I  lioroiighl  y. 

Mr.  Brown :  Right  in  this  line- 1  want  to  say  that  durinp  the 
last  session  of  the  legislatnre  nf  Micliigan  we  read  eome  of  these 
figures  to  show  the  inenibprs  the  importance  of  the  work,  tlic 
number  of  people  that  were  employed  in  the  busint'ss  and  the 
amount  of  capital  invested,  and  some  of  the  members  asked  tia 
about  the  statistics  of  other  states,  and  we  had  none.  The  United 
Stat<?a  takes  them  only  once  in  five  years  and  we  were  criticised 
for  making  our  own  statistics;  Now  I  wart  to  ask  if  the  mem- 
bers do  not  think  tjiat  the  same  sort  of  statistics  and  the  same 
methods  from  all  other  states  would  be  valuable  and  help  the 
fifihing  interests  _generally.  Mr,  Fidierton  I  think,  overlooked  in 
his  remarks  the  large  iiicrcaee  in  the  amount  of  nets  and  eeini^ 
thnt  are  in  use  now  as  compared  with  a  few  years  siiiw. 

Mr.  Fullcrton:    I  took  that  into  consideration. 

Mr.  Brown:  And  the  large  increase  in  the  pn<-e.  I  want  tn 
speak  also  about  sewage  and  its  relation  to  pollution  of  waters. 
Take  the  Saginaw  river  between  Bay  City  and  Saginaw  where  all 
the  ordinary  sewage  of  the  city  runs  into  the  river,  there  was 
never  any  notice  of  the  stream  being  depleted  until  they  begun 
to  turn  the  beet  sugar  factory  waste  in,  which  contain*  sulphuric 
acid,  lime,  cte.,  and  that  surely  killed  the  fish.  But  between 
November  and  March  of  every  winter  they  fish  with  nets;  and 
in  that  thirteen  miles  of  river  in  1904  the  catch  was  1,600,(HI0 
pounds,  of  which  53.^,003  pounds  was  perch,  7  iTjOOO  suckers,  and 
then  some  bass  and  sunfish,  122,000  pounds,  and  of  course  this 
shows  that  it  is  not  all  |)ollution  that  makes  a  very  marked  differ- 
ence in  the  catch,  |)articuiarly  in  the  case  of  rough  fish. 

Dr.  Birge:  T  should  like  to  call  attention  to  the  point  that 
Mr.  Brown  mentioned,  that  of  the  increastr  in  the  nets.  I  wish 
that  Mr.  Bo«er,  if  he  could  find  time  to  do  so,  would  prepare  a 
correlation  (able  showing  the  ratio  li?tween  some  unit  of  net 
pounds  or  whatever  he  may  select,  to  the  amount  of  fish  caught 
in  that  year.  It  seems  to  me  that  the  showing  would  be  more' 
favorable  for  the  fish  than  I  had  anticipated.    The  pound  nets 
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show  apparently  considerable  increase;  the  gill  nets  show  an  in- 
crease of  about  80  per  cent.,  as  I  figure  it  roughly.     The  total 
catch  of  the  fish  showed  an  increase  of  about  50  per  cent,  over 
1891.    Those  figures,  of  course,  I  want  to  verify.     Xow,  if  one 
important  method  of  catching  did  not  increase  and  the  other 
increase  was  about  80  per  cent,  in  the  second  important  method, 
then  it  would  seem  that  the  fish  are  not  much  less  abundant  in 
the  lakes  now  than  in  1891 — somewhat  less  abundant,  but  not 
greatly  so.     One  who  is  familiar  with  the  statistics  could  un- 
doubtedly work  out  a  much  closer  correlation,  and  show  the 
significence  of  these  figures  as  bearing  on  the  relative  abundance 
of  these  fish  at  the  stations  fished  by  the  Michigan  fishermen 
fifteen  years  ago  and  at  present. 

President:     I  think  that  all  these  figures  and  suggestions 

l^ad  to  this  conclusion,  especially  in  view  of  what  has  been  done 

iji  the  several  states  in  the  way  of  protection,  that  there  is  an  in- 

ciMease  of  fish  in  the  lakes.    But  if  you  turn  to  the  protective  laws 

i:ii  the  several  states,  while  they  were  in  existence  in  1891,  they 

"%«'ere  not  enforced  as  well  as  they  are  today.    Xow,  I  know  that 

ISIichigan  has  done  better  in  the  last  six  years  than  ever  before, 

^nd  I  think  it  is  true  to  a  considerable  extent  in  the  other 

states ;  and  therefore  if  I  am  right  about  that  it  rather  strength- 

^^ns  the  argument  of  Mr.  Fullerton,  that  if  we  would  put  it  under 

^  uniform  system,  such  as  federal  control,  the  protection  would 

\x  far  more  effective  and  far  more  useful  than  now.    But  I  think 

"that  some  of  these  results  shown  by  the  chart  are  due  to  the  pro- 

"tective  measures  that  have  already  been  taken. 

Mr.  Xevin:  Is  the  two  pound  lake  trout  law  enforced  in 
ilichigan  in  regard  to  the  protection  of  the  small  fish  ? 

President :    I  don't  know. 

Mr.  Xevin :    I  know  it  is  not  in  our  state. 

Mr.  Clark :  It  is  in  force  in  Michigan.  The  lake  trout  law 
is  enforced  just  as  well  as  the  whitefish  law. 

Mr.  Se}Tnour  Bower:  In  regard  to  the  immature  whitefish 
our  statistical  agent  is  very  familiar  with  the  grounds  in  ^fichi- 
gan;  knows  just  what  kind  of  fish  are  caught  and  how  they  are 
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caught  at  every  point  along  our  coast  line.  According  to  his  e 
timate  there  are  twice  as  many  illegal  whitefish  caught  in  Michi- 
gan waters  today,  in  number,  I  mean,  as  there  are  legal  whit*fiflh 
— in  other  words,  two-thirds  in  number  of  the  catch  of  whitefish 
today  in  Michigan  watere  are  illegal  fisli — and  that  very  material- 
ly reduces  the  weight  and  value,  because  most  of  those  fiah  are 
aalt«d.  Ab  an  illustration,  last  week  our  agent,  while  in  Toledo, 
called  at  a  fish  house  and  while  there  they  received  a  little  coii- 
signment  of  whilefish  from  a  village  on  the  east  shore  of  Lake 
Micliigan.  It  was  a  small  lot,  800  pounds,  but  there  were  be- 
tween IGOO  and  1700  fish  by  count.  The  shipper  received  thret 
cents  a  pound,  whereas  for  a  four,  or  five  or  six  pound  fish  the 
price  would  have  been  ten  or  twelve  cents  a  pound.  The  great 
curse  in  the  whitefish  industry  is  the  catching  of  the  small  fiah. 
If  that  had  been  checked  in  the  last,  ten  years,  the  lines  on  my 
chart  would  not  go  clear  beyond  the  paper.  There  is  not  a  single 
commercial  fish  caught  in  Michigan  where  there  is  so  great  a 
percentage  of  immature,  illegal  fish  taken  as  the  whitefish.  The 
great  bulk  of  over  90  per  cent,  of  the  lake  trout  caught  in  thia 
folate  are  of  legal  size  aaording  to  our  agent.  But  two-thirds 
of  the  whitefish  by  number  are  illegal  fiah. 

President:  Of  course,  I  did  not  mean  that  this  increase  was 
due  to  protection  alone ;  but  it  was  taken  in  connection  with  the 
work  being  done  in  propagation  as  well.  There  isn't  any  doubt 
but  that  the  work  of  propagating  whitefish  in  the  last  few  years 
has  done  a  great  amount  of  gooil.  We  all  know  around  here  in 
Michigan  at  least,  that  whitefish  have  begun  to  appear  where 
they  had  disappeared  because  they  had  been  cleaned  out  by  the 


SOME  EXPERIMENTS  IN  THE  PROPAGATION  OF 

RAINBOW  TROUT. 

BY  MB.  ALBEBT  BOSENBEBG  OF  KALAMAZOO,  MICHIGAN. 

In  presenting  this  paper  for  your  consideration,  I  feel  some- 
what diflRdent,  as  I  have  no  means  of  knowing  that  there  is  any- 
thing new  or  original  in  it. 

In  view,  however,  of  the  discouraging  work  with  these  fish  at 
other  stations  as  well  as  ours,  and  the  radical  and  gratifying 
iresnlts  obtained  by  these  experiments,  it  will,  no  doubt,  prove 
interesting  to  those  fish  culturists  engaged  in  this  work. 

If  you  will  pardon  the  digression,  I  will  begin  by  giving  you 
^  short  resume  of  the  season  of  1904,  so  that  a  comparison  may 
1)6  made : 

Our  take  of  eggs  was 252,000 

I^ss  of  eggs  was 95,000 

Loss  of  Alevins 81,840 

Loss  of  frv 11,262 

The  eggs  were  taken  at  side  of  pond,  regardless  of  air  tem- 
;^)erature,  using  double  pan;  lower  one  containing  water.  When 
^aeparated,  they  were  carried  in  pails  to  the  hatchery,  washed, 
^^neasured,  and  placed  on  trays. 

When  hatching  was  thoroughly  started,  alevins  were  taken 
^^ap  and  placed  in  fish  trays.  Here  they  commenced  to  die  in  large 
^3K:aumbers,  when  from  one  to  four  days  old ;  and  all  fish  culturists, 
"^^ho  have  had  similar  experiences  can  realize  the  awfulness  of 
;^Dieking  dead  alevins,  bursted  sacs,  etc. 

We  tried  leaving  them  in  tank  where  they  were  hatched ;  but 
^le  result  was  the  same — th^  losses  ran  from  5  per  cent  to  100 
cent  in  different  lots  of  eggs. 

The  next  serious,  and  to  me,  new  feature,  occurred  when  the 

was  nearly  absorbed,  and  the  fish  were  turned  out  in  a  tank 

preparatory  to  feeding.    The  little  fellows  scattered  all  over  and 

lay  on  their  sides  gasping — only  a  few  swimming  naturally. 

For  want  of  a  better  name,  we  christened  these  "side-wheelers.^^ 

The  losses  in  batches  affected  in  this  way  ran  about  90  per  cent., 
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As  we  are  producing  those  fish  for  conuuercia!  purjuist-P,  j 
vrry  serious  condition  confronted  us. 

I  attrihutefl  these  discouraging  results  to  the  following 
causes : 

Loss  of  eggs  caused  by  chilling. 

Low  quality  of  eggs  and  tish  caused  bj  over  feeding  slock 
fish  and  the  nature  of  their  food. 

Acting  on  these  theories  I  took  piirticular  pains  in  the  Bujn- 
nier  of  1904  in  the  feeding  of  our  stock  fish.  Having  fed  h<^ 
plucks  to  our  fish,  giving  the  large  fish  mostly  lights,  T  shifted 
to  sheep  plucks,  and  now  use  thcni  esrlusivejy.  H(^  plucks 
eoTitain  too  much  gresee,  oil,  etc.  I  also  fed  ininnowe,  grafs- 
hoppera,  worms,  etc. 

As  soon  as  we  got  through  hai  ng  brook  trout  during  Iha 
fall  of  1904,  we  moved  our  ;  w  stock  fish  to  the  breeding 

pena.     In  looking  ovit  the  fi..  is  time  (I2-20-*0.()   found 

one  ripe  female,  which  with  »  few  niai  us  I  took  into  the  hatchery. 
Fond  water  waa  iliBplaeed  i)y  using  halehery  water,  temp.  49, 
.\fter  leaving  the  fish  in  the  warmer  water  a  few  minutes,  we 
stripped  the  female.  This  was  unusually  early  for  us  to  get  any 
rainbow  eggs,  and  as  we  got  a  few  eggs  during  the  month  of 
January,  it  was  an  easy  matter  to  follow  the  development. 
WTien  the  first  lot  of  eggs  eyed  they  were  counted  and  dead  ones 
subtracted,  showing  !)(!  per  cent  fertile  eggs.  This  result  wag 
practically  kept  up  with — 

Our  entire  take,  which  was 4r.9,000 

Our  loss  of  eggs  was 45,000 

Our  loss  of  alevins  was 106,313 

Our  loss  of  fry  was 13,408 

Wljilst  the  loss  in  alevins  was  still  very  heavy,  we  had  only 
two  small  lots  of  side- wheelers,  and  the  losses  from  this  cause 
was  small.  Eggs  taken  during  the  last  ten  days  of  the  season 
were  taken  at  the  side  of  ]»ond,  weather  and  water  being  fine; 
nevertheless  losses  in  these  eggs  were  heavy,  and  alevins  almost 
n  total  loss.  Xot  having  any  idea  of  writing  this  paper  at  that 
lime  I  <iid  not  keep  a  separate  record  of  those  egga. 
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Whilst  this  was  a  great  improvement,  I  believed  we  could  get 
still  better  results ;  especially  with  alevins,  and  herewith  give  you 
Jesuits  of  this  season^s  work : 

Take  of  eggs. 561,500 

Loss  of  eggs 57,200 

Eggs  shipped  out 292,000 

Ijoss  of  alevins. 32,603 

Loss  of  fry 12,360 

We  had  no  side- wheelers ;  all  eggs  were  taken  indoors,  after 
the  fish  had  been  admitted  to  the  warmer  water. 

In  conclusion  I  will  give  you  record  of  eggs  taken  February  5, 
1906: 

Air  temperature,  4  degrees  above  zero. 

Water  of  pond,  36 ; 

Water  of  hatchery,  48 ; 

Amount  of  eggs  taken,  187  liquid  ounces; 

Amount  of  eggs  after  eying,  211  liquid  ounces. 

Our  stock  fish  will  not  run  up  a  raceway,  and  we  resort  to 
netting  them  once  a  week  in  the  early  part  of  the  season,  and 
iwice  a  week  in  February  and  March. 

Out  of  230  fish  stripped  this  season,  only  nine  females  entered 
Taceway,  although  water  supply  is  ample. 

DISCUSSION. 

Mr.  F.  B.  Bassett:  I  find  that  they  are  having  more  and 
more  difiiculty  in  getting  brook  trout  up  to  12  or  15  months  old 
than  after  that. 

From  some  cause,  our  greater  loss  is  in  fish  between  one  and 
two  inches  in  length.  After  they  reach  two  and  a  half  inches  in 
length  we  seem  to  have  no  difficulty  whatever  in  raising  them. 

Mr.  Clark:  At  Northville  reverse  conditions  prevail.  We 
have  no  trouble  in  raising  them  from  one  to  two  inches  long; 
the  diflBculty  is  after  that.  I  think  that  it  might  be  well  to 
work  on  a  co-operative  plan.  We  will  grow  them  at  Northville 
up  to  one  and  one  half  or  two  inches  and  let  you  people  raise 
them  after  that.     (Laughter.) 


r— 
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B                       Mr.  Si^vinn 

ur  Bower:    We  will  have  to  form 

.  a  trust.              ^1 

H                       Mr.  Clark:    At  Xorthville  when  the  flsh  are  about  two  inchee 

^M               in  length  there,  ie  a  period  of  heavy  loss,  and  a^in  when  ther 

V               ore  a  year  or  a  year  and  a  half  old  we  have  difficulty  with  the 

baclerial  disease  that  was,  I  hetieve,  originally  brought  lo  notice 

at  Northville. 

Dr.  Bean : 

And  a  great  many  other  places 

Mr.  Clark:    Id  raJBing  brook  trout  up  to  an  inch  and  a  half 
or  two  inches  wc  have  but  little  trouble.    Of  course  we  do  not 
have  any  difficulty  raising  the  rainbow  trout  uji  to  four  or  five 
incbM. 

Mr.  Nevin 
^L               to  two  inches  ! 

:    Our  trouble  in  Madison  is  to  i 
long. 

raise  the  trout  up 

i 

FISHERY  LEGISLATION  BEFORE  THE  FIFTY-NINTH 

CONGRESS,  FIRST  SESSION. 

BY  HUGH  31.  SMITH,  DEPUTY  UNITED  STATES  COMMISSIONER  OF 

FISHERIES. 

The  Congress  whose  first  session  was  concluded  on  June  30, 
1906,  had  before  it  an  unusually  large  number  of  measures  af- 
fecting the  fishing  industr}'  and  fish-culture;  some  of  the  most 
important  of  these  were  enacted  into  law,  others  were  favorably 
reported  by  committee  but  failed  to  secure  consideration,  while 
others  did  not  get  beyond  the  door  of  the  committee  room. 

The  personnel  of  the  committees  which  passed  upon  fishery 
legislation  in  the  Fifty- third  Congress — ^^the  committee  on  fisher- 
ies of  the  Senate,  the  committee  on  the  merchant  marine  and 
fisheries  in  the  House — included  some  of  the  ablest  men  in  both 
houses.  Certain  fishery  legislation  was  also  considered  by  the 
committees  on  foreign  affairs  and  territories. 

All  bills  affecting  fishery  matters  or  relating  in  any  way  to  the 
fishery  work  of  the  government  are  referred  by  the  committees 
to  the  Secretary  of  Commerc?e  and  Labor  and  by  him  sent  to  the 
Commissioner  of  Fisheries  for  a  written  report  or  statement  of 
the  position  of  the  government  as  to  the  merits  of  the  proposed 
legislation.  Later,  public  hearings  may  be  held,  and  the  Com- 
missioner or  a  representative  of  the  Bureau  of  Fisheries  may 
appear  before  the  respective  committees  and  give  testimony  or 
make  argument. 

It  has  not  often  happened  that  Congress  has  undertaken  to 
regulate  fisheries  on  the  high  seas  or  on  the  coasts  of  the  states. 
One  of  the  most  conspicuous  exam])les  of  such  legislation  was 
the  so-called  close  time  mackerel  law,  enacted  in  1887,  expiring 
by  limitation  in  1893,  and  having  for  its  ostensible  object  the 
protection  of  the  mackerel  (Scomber  scomhrus)  during  the 
spawning  season.  This  bill  prevented  the  capture  of  mackerel 
by  American  vessels  prior  to  June  1st  of  each  year,  and  had  the 
effect  of  wiping  out  the  southern  spring  mackerel  fishery  which 
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necuteA  for  many  years.  Ab  I  have  elsewhere  point* 
■  -,-«  ««(',  I  legislation  could  have  and  did  have  no  apprcciabli: 
influcDCT  on  the  supply  of  mackerel,  and  it  is,  of  course,  well 
known  to  the  members  of  this  Society  that  the  five  years  of  as- 
Buined  protection  were  immediately  followed  by  the  most  marked 
and  long-continued  period  of  scarcity  in  the  history  of  this  fish 
on  tlie  American  coast. 

I  bring  up  this  subject  at  this  time  because  of  the  method 
adopted  by  Congress  to  attain  the  ends  sought — a  method  fol- 
lowed by  the  last  Cougresa  in  fishery  legislation  of  an  entirely 
different  nature.  It.  is  worthy  of  remark  that  Congress  did  not 
atleiupt  to  assume  any  jurisdiction  over  the  time  or  manner  of 
fishing  for  mackerel  on  the  high  seas,  or  within  tlie  tlirw-mile 
limit,  or  in  state  waters,  and  thus  avoided  an  important  consti- 
tutional question,  but  it  accomplished  the  same  thing  through 
the  customs  service — that  is,  it  prohibited  the  landing  on  the 
United  States  coast  of  mackerel  ca  ght  during  the  interdicted 
period, 

Entirely  similar   legislation  was   addressed   to   the  epongi; 

Florida  coast  of  more  than  a  thousand  Greeks  engaged  in  taking 
sponges  by  means  of  diving  apparatus — a  method  prohibited  by 
the  Florida  statutes — aroused  the  native  sponge  fishermen  to  a 
high  pitch  of  excitement,  and  resulted  in  bringing  the  question 
to  the  attention  of  Congress,  inasmuch  as  the  state  found  itself 
powerless  to  cope  with  the  situation,  as  the  Greek  divers  plied 
their  trade  in  waters  beyond  control  of  the  state  and  also  beyond 
governmental  jurisdiction — that  is,  beyond  a  marine  league  from 
the  shore.  After  a  number  of  hearings,  at  which  the  views  ot 
sponge  hookers,  the  Greek  divers,  and  the  Bureau  of  Fisheries 
were  presented,  a  compromise  measure,  framed  on  lines  suggested 
by  the  bureau,  was  agreed  upon  and  bcamo  a  law  on  June  20, 
1906,  The  principal  features  of  this  bill,  which  goes  into  effect 
•May  1,  1907,  are:  (1)  no  sponges  taken  with  diving  apparatus 
in  the  Gulf  of  Mexico  or  Straits  of  Florida  shall  be  landed,  de- 
livered, cured,  or  offered  for  sale  at  any  port  or  place  in  the 
United  States,  with  the  exception  .that  sponges  so  taken  in  water 
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more  than  50  feet  deep  between  October  1  and  May  1  of  each 
year  are  exempt  from  the  provisions  of  the  act;  (2)  no  sponges 
from  said  waters  having  a  smaller  maximum  diameter  than  four 
inches  shall  be  landed,  delivered,  cured,  or  offered  for  sale  at  any 
port  or  place  in  the  United  States;  (3)  the  Secretary  of  Com- 
merce and  Labor  is  directed  to  enforce  the  act,  and  is  authorized 
to  call  on  the  vessels  of  the  nav}-  and  revenue-cutter  senice  to 
assist  therein. 

Two  bills  designed  to  prevent  citizens  of  other  countries  from 
engaging  in  the  fisheries  of  the  United  States  were  under  con- 
sideration but  only  one  was  passed.  It  applies  to  the  waters  of 
Alaska,  and  is  particularly  aimed  at  Japanese  fishermen  who,  for 
several  years,  have  been  visiting  the  Alaskan  coast  in  their  ves- 
sels and  making  large  catches  of  salmon  and  other  fish.  The  re- 
port of  the  House  committee  on  territories  stated  that  the  pro- 
posed legislation  was  "not  by  reason  of  the  existence  in  the 
United  States  of  any  feeling  of  hostility  toward  the  Japanese 
people,  but  because  of  the  proximity  of  Japan  to  Alaska  the 
Japanese  fishermen  fish  more  in  Alaskan  waters  than  all  other 
aliens  combined,"  and  the  committee  pointed  out  that  Attn,  the 
most  western  of  the  Alaskan  islands,  is  900  miles  nearer  to  Tokyo 
than  it  is  to  San  Francisco.  The  other  measure,  prohibiting 
aliens  from  gathering  sponges  within  one  marine  league  of  the 
United  States  coasts,  was  directed  against  the  Greeks  who 
have  recently  gone  to  Florida  in  overwhelming  numbers  and  en- 
gaged in  the  sponge  fishery  with  diving  apparatus.  'Unfortunate- 
ly this  fishery  is  not  susceptible  of  regulation  in  this  way,  as  the 
entire  catch  is  made  beyond  the  three-mile  limit.  The  bill, 
if  it  becomes  a  law,  will  have  the  effect  of  preventing  the  Greeks 
from  engaging  in  the  sponge  fisher}^  among  the  Florida  keys, 
and,  taken  in  conjunction  with  the  other  restrictive  sponge  legis- 
lation, may  aid  in  curtailing  the  ravages  of  our  sponge  grounds. 

After  a  struggle  extending  over  many  years,  public  sentiment 
in  Maryland  secured  the  enactment  by  the  last  legislature  of  a 
general  law  sanctioning  the  rental  of  bottoms  for  purposes  of 
oyster  culture.  The  law  establishes  a  shellfish  commission,  and 
invites  the  co-operation  of  the  United  States  Coast  Survey  and 
Bureau  of  Fisheries  with  the  state  in  determining  and  defining 
the  natural  oyster  bars.     In  order  to  give  full  force  to  this 
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Marylancl  statute,  Congress  passed  an  act  authoriz- 
id  co-operation  of  the  two  bureaus  in  qui-stiou  with 
tne  jwarjiauu  shellfish  conmiisSion  and  appropriating  $15,000  tu 
cover  the  expenses  of  the  govemnient  work  in  conniftion  there- 
with. This  state  and  federal  legislation  means  a  great  deal  to 
the  OYster  industry  of  Maryland  and  to  the  large  number  of 
jieople  who  are  fortunate  enough  to  come  within  the  effective 
range  of  the  Chesapeake  oyster;  and  a  verj-  marki>d  increase  in 
the  oyster  crop  of  the  state  may  be  expected  in  a  few  years. 

rndoubtcdly  the  most  important  fisherj-  legislation  consider- 
ed and  enacted  by  the  (.'ongn^es  in  question  was  tJiat  [)ertairiiiig 
to  the  fisheries  of  Alaska,  wlueh.  .being  an  unorganized  territory, 
is  entirely  under  the  control  of  Congress.  The  new  legislation 
is  a  recognition  of  now  conditions,  and  is  a  n-sponee  to  a  very 
general  demand  for  adequate  protection  for  the  vast  fishery  in- 
terests of  our  arctic  province,  particul  jrly  the  salmon.  The  new  I 
tishery  code  for  Alaska  was  forniulati-d  after  extended  hearings  j 
before,  tiie  House  committee  on  terri  ories,  and  is  aeecptabte  to  § 
those  engaged  in  the  fishing  industry  as  wdl  as  to  the  govern- 
ment. The  act,  which  became  a  law  June  2fi.  V3W,  and  is  im- 
mediately effective,  "designed  to  reenaet  and  harmonize  many 
provisions  of  e\isting  laws  relating  to  Alaskan  fisheries;  to  en- 
large and  extend  the  scope  of  restrictive  features  on  fishing,  and 
to  include  such  further  provisions  for  protection  and  regulation 
as  are  deemed  essential  to  preserve  and  jterpetuate  the  fisheries 
and  to  increase  the  natural  supply  by  artificial  propagation." 

The  leading  features  of  the  law  are  a  tax  on  the  products 
canned,  salted,  or  otherwise  preparetl;  the  exemption  from  all 
taxation  of  those  persons  who  operate  private  salmon  hatcheries 
and  liberate  fry  at  the  rale  of  1,000  for  every  10  cases  of  salmon 
canned;  the  prohibition  of  any  trap,  barricade,  dam,  or  other 
fixed  obstruction  in  any  waters  at  any  point  where  the  distance 
from  shore  to  shore  is  less  than  .')00  feet  wide,  or  within  500 
yards  of  any  salmon  stream  less  than  500  feet  wide  at  its  mouth; 
the  prohibition  of  any  kind  of  net  fishing  which  obstructs  more 
than  one-third  the  width  of  any  utream,  creek,  estuary  or  lagoon; 
the  prohibition  of  the  laying  of  any  seine  or  other  net  within  100 
yards  of  any  other  net,  and  of  ihe  setting  of  any  trap  or  other 
fixed  appliani-c  within  (iOO  yards  hitcrally  or  100  yards  endwise 


American  Fisheries  Society.  95 

of  any  other  similar  apparatus ;  the  prescribing  of  a  weekly  close 
season  for  allkinds  of  net  fishing;  the  authorizing  of  the  Secre- 
tary of  Commerce  and  Labor  to  restrict  or  altogether  prohibit 
fishing  in  waters  where  there  is  evidence  of  over  fishing,  and  to 
set  aside  any  waters  as  preserves  which  he  may  deem  desirable ; 
and  the  prohibition  of  the  canning  or  salting  of  salmon  dead  more 
than  forty-eight  hours;  and  the  misbranding  of  any  canned, 
salted,  or  otherwise  preserved  fish.  From  the  foregoing  it  will  be 
seen  that  a  verv  comprehensive  and  satisfactorv  law  has  been  en- 
acted,  and  much  benefit  to  the  fisheries  should  be  the  inmiediate 
result.  The  tax  on  presened  fish,  amounting  to  about  $103,000 
annually,  was  in  the  bill,  as  passed  by  the  House,  devoted  to  fish 
cultural  work  in  Alaska;  but  this  feature  was  not  approved  by 
the  Senate  and  was  not  insisted  on  bv  the  House. 

The  ravages  of  dogfish  on  the  Atlantic  coast,  and  the  ap})ar- 
ent  willingness  or  inability  of  the  states  to  coixi  with  the  problem 
of  combating  these  destructive  fish,  led  to  the  flooding  of  Con- 
gress with  petitions  praying  for  government  aid.  The  plans  and 
hopes  of  the  petitioners  were  ox])ressed  in  a  bill  introduced  by  a 
Massachusetts  memlx»r  of  the  House  which  provided  for  a  bounty 
on  dogfish  to  be  paid  out  of  the  treasury  of  the  United  States, 
the  bounty  being  2  cents  for  each  dogfish  tail  delivered  to  the 
proper  officials  of  the  United  States  government.  The  bill  ap- 
plied to  the  section  between  Cape  Hattems,  X.  C,  and  Eastport, 
Me.,  and  had  for  its  sole  object  the  extermination  of  the  dogfish. 

In  a  hearing  lK^fon»  the  House  committee,  the  very  serious 
damage  being  wrought  by  these  sharks  was  fully  set  forth  by  the 
author  of  the  bill,  by  rej)n'sentatives  of  the  fishermen,  and 
especially  by  the  chairman  of  the  ^lassachusetts  fish  commission 
who  had  made  a  very  thorough  investigation  and  report  of  the 
matter.  A  representative  of  the  Bureau  of  Fisheries,  while  con- 
ceding all  that  had  lx»en  claimed  in  regard  to  the  destructiveness 
of  the  dogfish,  expressed  doubt  as  to  the  etheaoy  of  the  proposed 
bill  in  materially  reducing  their  abundance,  and  calliKl  attention 
to  the  far-reaching  i)recedent  that  would  lx»  established  if  Con- 
gress should  begin  to  pay  bounties  for  noxious  animals.  The 
contention  of  the  Bureau  was  for  government  assistance,  but  this 
should  be  in  the  direction  of  ^'determining  the  most  effective 
methods  of  reducing  the  numbers  of  dogfish  and  of  capturing 
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olesale  quantities;  in  demonstrating  the  economic  I 
V  fifih  SB  a  source  of  fertilizer,  oil,  and  leather,  and  D\t 

!  moBL  ^ultalJle  methods  of  utilizing  tliem  for  such  purposes; 
aad  in  teeting  the  uscfwlnesB  of  the  dogfish  as  food  wlitn  umkI  i 
fresh  or  prepared  .by  salting,  smoking,  and  canning,  and  in  dc-  ' 
veloping  the  domestic  and  foreign  markets  for  such  prepara-  , 
tions."  The  views  of  the  Bureau  were  enil>odipd  in  a  bill,  but  I 
Congress  adjourned  without  taking  any  further  action. 

The  most  important  measure  r(«onimonded   by  committee  I 
which  failed  of  passage  was  tlie  so-called  "omnibus  fish  hatchery 
bill."    For  a  number  of  yeiirs  no  new  fish-cullural  slutions  had  | 
l)oen  authorized,  cjteopt  those  provided  for  Alaska  bv  ihe  fitW- 
eighth  Oongrefls;  and  a  large  number  of  hatchery  bills  had  acca-  ( 
miilated  in  both  8ennte  and  House,  and  some  of  these  had  from  | 
time  to  time  passed  the  Senate.    In  March,  190fi,  the  House  wm-  j 
mittee*  ou  the  merchant  marine  and  fisheries  made  a  favorable  | 
report  on  a  bill  directing  the  eetabl  hment  of  twenty-three  neir  I 
hatcheries  in  as  many  slates,  and  one  combination  hicilogieal  sttc  J 
tion  and  halchcrj-  on  the  coast  of  Florida.    The  hill  carrie<i  an  ■ 
ii[jpm|iniUJnii  ..t  ^il.i;.imn.  iuid  w<.uld  UIl.lolilH.■.il^    haw   p^i-.-d 
by  a  large  majority  if  it  could  have  been  taken  from  the  calendar. 
It  is  generally  believed  that  at  the  next  session  the  measure  will 
become  a  law. 


FISH  DISTRIBUTED  BY  PENNSYLVANIA  FROM 
JANUARY  I,  1906,  TO  JULY  I,  1906. 

BY  W.  E.  MEEHAN,  COMMISSIONER  OF  FISHERIES,  PEKN. 

Miscellaneous  fish 1,296 

Black   bass 6,000 

Frogs   144,000 

Muscallonge    155,000  . 

Rainbow  trout  fingerlings 169,750 

Sbad 1,013,000 

Smelts  5,000,000 

Lake  trout  fry 6,630,000 

Brook  trout  fingerlings 10.388,500 

Whiteflsh  fry 36,764,000 

Lake  herring  fry 39,120,000 

Pike  perch  fry 50,600,000 

Yellow  perch  fry 63,505,000 

Pickerel  fry 179,150,000 

Total  distribution 394,646,546 

In  hatcheries  yet  to  be  cflstributed : 

Black  bass  approximately 160,000 

Frogs  approximately 100,000 

^Sunflsh  approximately 100,000 

Cat-fish    200,000 

Ck)ld  fish  for  schools 25,000 

Miscellaneous  fish 100,000 

Grand  total 395.331,546 


•A  large  allotment  of  sunflsh  is  at  the  Pennsylvania  Department  of 
Health  to  be  used  in  the  attempted  extermination  of  malaria- breeding 
mocKiuitoes. 
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PRC  :    lND  experiments  IN  FISH  CULTURE 

1.     :  BUREAU  OF  FISHERIES  DURING 
THE  FISCAL  YEAR  1906. 

BY  JOJiX  W.  TlTCllMB. 

Experiments  Id  the  um  of  a  salt  solution  for  picking  egge  by 
■  'O'lHalley  process  were  continued  at  the  Baker  Lake  nnd    ' 

rd  stations  and  at  the  Bureau's  laboratory  in  Washington, 

li  Ihe  following  results: 

Superintendent  fl'Mutley  of  the  Baker  Lake  stution  reports 

tJiat  the  solation  wae  not  used  in  the  '''uetiaek  salmon  work,  ai 

L-  lo6s  on  this  speeiee  was  too  small        rarrant  it.    It  was  quite 

wnerally  used  in  picking  eggs  i      er  salmon  at  both  Baker 

:e  and  the  Birdnview  substa  for  removing  dead  eggs 

the  sleelhead  trout  at  Birds\iL'  solution  was  depende<l 

ujjon  entirely.    It  was  found  that  loluliou  was  in  the  best 

working  condition  when  the  epecilic  ^-ravity  ^ntW  nri-iiTed  LOTH 
With  this  solution  nearly  all  the  bad  eggs  floated  long  enough  to 
be  removed  and  all,  or  nearly  all,  of  the  balance  could  be  picked 
by  returning  them  to  fresh  water  and  putting  them  through  the 
solution  on  the  following  day.  As  a  rule  the  second  application 
wjis  not  necessary  because  only  a  few  bad  eggs  remained  and  these 
wore  jiieked  out  by  hand  in  a  few  minutes.  At  the  Birdsview 
substation  the  loss  on  the  eggs  ran  as  high  as  ten  per  cent,  and 
tlie  U!-e  of  the  s^olulion  resulted  in  a  great  saving  of  labor. 

At  the  Baird  station  the  use  of  the  solution  in  picking  eggn 
of  the  ehinook  salmon  did  not  prove  satisfactory  but  at  the  Bat- 
tle Creek  suljstation,  where  then'  was  an  unusual  loss  of  eggs  due 
to  muddy  water,  the  solution  was  used  with  most  satisfactory 
rewulls.  The  aei'ouiil  of  .Sn]>erin  ten  dent  Lambson's  experiments 
is  givi'U  aw  follows: 

■Tu fori II [lately  orders  to  cxperiniciit  with  the  solution  wer; 
not  ifceivcd  until  the  eggs  iil  Baird  had  lieen  eyed  and  jiieked 
ready  for  shiimu'Ul.    In  the  expTimcut  of  December  29  a  small 

•Suit  Snlmlcjn  iis  i.n  Al.l  to  Flah  CMUiire.  hy  Henry  O'MaUey,     Tran«- 
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hydrometer  was  used  for  testing  the  specific  gravity  of  the  solu- 
tion ;  in  that  of  February  2,  a  specific  gravity  scale  furnished  by 
tbe  Department  was  used. 

^'Experiment  Xo.  1.  A  solution  of  1  part  salt  to  9  parts 
ater  was  placed  in  a  tub,  the  hydrometer  reading  44;  20,000 
^fr^lmon  eggs,  good  and  bad,  were  placed  in  the  solution,  and  at 
't:  Ine  end  of  two  minutes  about  66  per  cent  of  the  bad  eggs  floated 
t  the  top  and  were  removed  with  a  scaff  net,  34  per  cent  sinking 
^  the  bottom  with  the  good  eggs.  A  few  good  eggs  floated  at  the 
op  with  the  bad  eggs.  After  remaining  in  the  solution  the  eggs 
ere  removed  to  running  water.  They  were  then  well  washed 
nd  again  placed  in  a  solution  Heading  42  on  the  hydrometer 
nd  all  of  them,  good  and  bad,  promptly  settled  to  the  bottom, 
ey  were  then  returned  to  the  trough.  The  eggs  used  in  this 
xperiment  were  from  a  lot  that  had  been  injured  during  the  ten- 
der stage  by  an  operator  lifting  the  basket  by  mistake  when  pack- 
ing for  shipment.  They  were  not  picked  at  that  time  and  when 
the  salt  solution  was  used  the  good  eggs  in  the  lot  were  well 
«yed  while  the  dead  eggs  were  just  at  the  closing  of  the  blasto- 
pore. The  good  eggs  were  not  in  the  least  injured  by  the  salt 
solution. 

Experiment  Xo.  2.  In  this  exj)eriment  the  specific  gravity 
scale  was  used  and  the  eggs  were  all  picked  and  counted  before 
placing  them  in  the  solution.  In  a  salt  solution  reading  1.0T6  on 
the  S.  G.  scale  TOO  goo<l  eggs  and  lOD  bad  eggs  were  ])laced. 
Within  three  minutes  95  per  cent,  of  the  good  and  5  ])er  cent,  of 
the  bad  eggs  settled  to  tlie  bottom.  The  bad  eggs  floating  at  the 
top  were  removed  with  the  scaif  net.  The  eggs  were  then  re- 
turned to  fresh  water  and  well  washed.  After  remaining  in  tho 
fresh  water  for  30  minutes  to  remove  all  trace  of  the  salt  they 
were  replaced  in  the  solution,  which  had  bwome  diluted  by  the 
fresh  water  from  the  eggs  and  now  registered  1.070  on  the  scale. 
In  one  minute  all  the  good  eggs  and  four  of  the  bad  ones  settled 
to  the  bottom,  while  9()  ])ad  eggs  floated  at  the  top  and  were  iv- 
moved  by  the  net.  The  goo<l  eggs  wen*  all  well  eyed  but  tlie  bad 
ones  were  unfertilized  and  had  Ix^en  held  several  weeks  in  pickle, 
though  they  were  thoroughly  freshened  befort*  being  used.  The 
good  eggs  were  not  injured  by  the  salt  solution  and  were  packed 
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aiii]  shipfwd.    The  experiment  could  not  be  concluded  Hwing  to     j 
luck  of  eggs.  I 

Experiment  No.  3  was  the  best  test  of  the  Bolution  since  Ihe 
experimentB  weie  started.    It  was  carried  on  at  Battle  Creek     i 
Station  where  a  large  number  of  eggs  had  been  killed  by  heavw 
slonns  carrying  great  quantities  of  mud  into  the  hatchery  during 
the  very  ctitical  period.    The  acting  foreman  teleplioiied  that  it 
would  be  iuipofisible  to  pick  them  by  hand  as  in  some  cases  ihn 
bad  eggs  greatly  outnumbered  the  good,  and  extra  pickers  would 
have  to  be  employed.     It  was  impossible  for  the  superintendent 
to  go  there  at  tlio  time,  and  the  acting  foreman  was  directed  to 
place  the  bad  iote  in  a  salt  solution  of  1  to  9  and  if  this  did  not    ' 
work  to  strengthen  or  dilute  the  solution  as  required.    The  man-    i 
niT  in  which  the  experiment  was  conducted  renders  it  worthlesa 
bemuse  the  strength  of  the  solutions  is  unknown  but  it  is  valu- 
able in  that  it  shows  what  may  be  done  with  large  numbers  of  «] 
bad  eggs.     About  20  gallons  of  the  solution,  1  of  salt  to  9  of  i 
water,  was  placed  in  a  tub  and  G.OOO  eggs  in  a  basket  were  im-  | 
mfrsed  in  it.     As  soon  as  the  eg^  were  placed  in  tlie  solution 

among  them.  All  the  eggs  floated  and  after  remaining  in  the 
solution  for  three  minutes  they  were  returned  to  the  basket. 
Fresh  water  was  then  added  to  the  solution  and  the  basket  of 
6,000  eggs  was  again  placed  in  it.  This  time  75  per  cent,  of  the 
bad  eggs  floated  and  were  skimmed  off,  a  few  good  eggs  also 
floate<l  but  not  enough  to  count.  The  good  eggs  went  to  the  bot- 
tom in  one  minute.  A  little  salt  was  added  from  time  to  time 
to  keep  up  the  strength  of  the  solution  as  it  became  diluted  by 
fR'sh  water  carried  from  the  troughs  by  the  eggs  in  the  basket. 
Eggs  were  thus  treated  to  the  number  of  2,267,500.  As  there 
were  about  45,000  eggs  to  each  basket  it  was  necessary  to  divide 
them  into  seven  or  eight  lots  as  good  roBults  could  not  be  obtain- 
ed with  a  larger  number.  In  making  the  transfer  from  the 
trough  basket  to  the  dipping  basket  they  were  handled  the  same 
as  in  packing  for  nhipmcnt,  that  is,  they  were  dipped  from  on? 
and  placed  in  the  other  with  the  regular  hatchery  dipper.  After 
the  eggs  were  removed  from  the  salt  solution  they  were  emptied 
into  another  basket  placed  in  the  trough  with  running  water, 
where  the  2."i  per  cent,  bad  eggs  that  faiknl  to  come  to  the  top 
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were  removed  by  the  regular  egg  pickers.  At  no  time  could  over 
75  per  cent,  of  the  bad  eggs  be  made  to  float.  An  examination  of 
the  bad  eggs  that  persisted  in  sinking  showed  that  they  were 
eyed  and  had  been  killed  by  an  influx  of  mud  from  a  second 
storm  occurring  several  days  after  the  storm  that  killed  the  great 
majority.  As  the  25  per  cent,  were  almost  as  old  as  the  good 
eggs  it  would  appear  to  prove  that  eggs  killed  at  this  time  arc 
of  the  same  specific  gravity  as  good  eggs  at  the  same  stage  of 
development,  and  therefore  will  not  float  in  a  solution  in  which 
good  eggs  sink.  The  acting  foreman  could  not  determine  the 
exact  strength  of  the  salt  solution  as  he  had  neither  scales  nor 
hydrometer.  He  estimated  the  amount  in  the  first  instance  and 
then  tempered  it  by  adding  water  or  salt  until  the  best  results 
were  obtained.  The  eggs  were  not  injured  in  the  least  by  the 
brine  and  were  later  packed  and  shipped.  This  test  comprised 
such  a  large  number  of  eggs  that  it  is  considered  conclusive.  It 
seems  to  demonstrate  that  it  is  perfectly  practicable  to  separate 
bad  eggs  from  good  ones  provided  the  good  eggs  have  reached  the 
stage  where  they  may  be  handled  with  safety  and  have  developed 
beyond  the  stage  of  the  dead  eggs  when  killed.  In  other  words 
there  must  be  a  difference  in  the  development  between  the  good 
and  dead  eggs  to  make  a  difference  in  the  specific  gravity,  so  that 
the  heavier  or  good  eggs  may  sink  while  the  lighter  or  dead  eggs 
float. 

From  the  experiments  made  with  this  solution,  conducted 
during  pori;ions  of  two  seasons,  the  conclusion  has  been  reached 
that  for  removing  dead  eggs  normally  occurring  in  the  hatchery 
the  process  is  not  practicable  at  this  station  for  the  following 
reasons :  It  cannot  be  used  until  after  the  eggs  have  passed  tho 
tender  stage,  a  period  ranging  from  12  to  20  days  according  to 
temperature.  If  they  are  not  picked  during  this  time  the  bad 
eggs  will  gather  fungus  and  kill  many  good  ones.  The  eggs  col- 
lect in  lumps  and  the  salt  solution  has  no  effect  upon  them  until 
they  have  been  separated.  As  from  40,000  to  50,000  eggs  are 
placed  to  a  basket  it  would  be  necessary  to  handle  them  seven 
or  eight  times  to  get  results,  and  as  they  are  frequently  shipped 
before  they  are  eyed  there  is  great  danger  of  loss  in  so  much 
handling.  Then  it  is  found  that  eggs  of  equal  development  will 
not  separate  in  the  solution  and  only  such  eggs  that  have  died 
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aome  lime  bt-fort'  can  Ix-  reiiiovi-d  in  this  way.  T!ie  eggs  an 
picked  during  tin?  twiUer  stage  as  it  is  believed  ranch  sti'ongtr 
fifh  and  smaller  losses  result  than  where  they  are  covered  until 
after  they  pass  the  tender  stnge,  and  if  the  salt  solntiun  Were 
dejK-nded  upon  this  eould  not  lie  done.  Even  when  the  eggs  an 
covered  during  the  tender  jwriod  it  ip  customan-  to  give  tlicin  a 
rery  thorough  picking  during  the  first  three  days  they  are  io 
tlu'  hatchery  and  where  this  ii*  done  there  is  no  l)enefit  to  bo 
gained  from  the  salt  as  tlie  death  rate  ia  very  small ;  if  the  eg^ 
are  covered  without  thia  picking  they  must  remain  in  the  basket 
with  all  the  dead  and  unfertile  eggs  for  twelve  to  twenty  days, 
which  would  ciTtaiuly  cause  a  very  heavy  toB.?.  The  solution  ia 
considered  veri*  valuable  in  removing  dead  eggs  in  e]>ecial  cosm, 
such  as  noted  in  experiment  No.  3  at  Battle  Civek,  Hei 
eggM  were  all  killed  in  a  given  periwl,  and  were  in  such  utimben 
that  it  would  not  ])ay  to  pick  them  by  hand.  By  the  snll  solu- 
tion tliey  were  removed  and  the  remaining  goo<l  eggs  savt<d. 
Accidents  will  happen  at  hatcheries,  killing  eggs  in  large  num- 
bers, and  in  such  cast«  liy  waiting  until  the  good  eggs  Imv^ 
grown  old  enough  to  liiindle,  Ihcy  may  be  readily  separaieti  from 
the  bad  ones  with  tlie  salt  solution. 

To  further  test  in  ascertaining  the  value  of  this  discovery 
laboratory  tests  were  made  by  Mr.  M.  C.  Marsh,  scientific  asgist- 
ant,  with  ogga  of  four  species  of  salmonoids.  His  results  are 
reported  as  follows : 

L.VKE  THOL'T  FHOOS. 

"Living  eyed  eggs  float  in  a  solution  whose  specific  gravity 
is  1.07B,  and  sink  immediately  in  1.058.  The  correct  solution 
lies  between  l.OIiT  and  l.OTO.  The  latter  is  nearly  always  too 
strong.  1.0(18  effeetwl  an  oseellent  separation  with  eggs  killed 
by  liydroebjorie  acid  the  pn'vious  day.  Such  eggs  are  uniform, 
all  have  the  same  specific  gravity,  and  all  float  for  one  minute 
or  more  in  the  above  solution.  Kggs  which  have  died  naturally 
on  different  days  and  lain  in  the  troughs  for  different  periods 
an'  not  so  uniform,  and  the  separation  is  not  so  complete.  Some 
will  sink  immediately  in  the  above  solution.  With  those  tried 
■'irt  per  cent,  to  7-'J  jxt  cent,  were  separated.  Eggs  killed  at  one 
time  by  sniolhering  ore  also  uniform  and  may  be  separated  almost 
completely. 
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EYED  WHITEFISTI  EGGS. 

"Whitefish  eggs  nearly  ready  to  hatch  have  a  much  lower 
specific  gravity  than  lake  trout  or  brook  trout  eggs.  At  1.034 
nearly  all  float,  while  at  1.029  they  sink  immediately.  The  lx?st 
separation  occurs  at  about  1.029.  Eggs  smothered  or  acid  killed 
on  the  previous  day  may  be  almost  completely  separated  by  the 
above  solution,  although  such  eggs  do  not  turn  completely  white 
within  24  hours  after  death.  Like  the  lake  trout,  miscellaneous 
dead  eggs  dying  naturally  but  not  the  same  day,  in  the  jars, 
do  not  separate  completely,  but  yet  a  large  percentage  may  be 
removed. 

RAINBOW  TROUT  EGGS. 

"Living  eyed  rainbow  trout  eggs  from  Wytheville,  Virginia, 
nearly  ready  to  hatch  float  at  1.079  and  sink  immediately  at 
1.060.  At  1.066  considerable  separation  occurs,  but  the  most 
favorable  strength  is  about  1.072.  Acid  killed  eggs  may  be 
thoroughly  separated,  though  not  perfectly,  by  this  strength. 

"The  eggs  for  these  trials  were  killed  by  pouring  a  little 
dilute  hydrochloric  acid  upon  some  eggs  in  water  in  a  beaker. 
Great  activity  was  immediately  shown  by  the  embryos,  which 
soon  ceased  (within  i/2  minute),  leaving  the  embryos  faintly 
whitish  so  that  the  eggs  were  distinguishable  immediately  from 
good  eggs.  After  washing  away  the  acid  and  returning  the  eggs 
to  the  tray  on  the  water  flow,  the  embryo  after  about  one  hour  be- 
came more  conspicuously  white,  and  the  next  day  the  whole  egg 
had  turned  white. 

"Some  unfertilized  rainbow  trout  eggs  from  Manchester, 
Iowa,  accompanying  a  shipment  of  eyed  rainbow  eggs,  were  tried 
in  various  salt  solutions  with  a  view  both  of  separating  them 
from  other  eggs  and  of  determining  the  effect  of  the  salt  solu- 
tion after  returning  the  eggs  from  it  to  water. 

"Xo  separation  of  the  unfertilized  eggs  from  living  eyed 
eggs  could  be  made,  as  they  were  found  to  float  or  sink  at  prac- 
tically the  same  time.  They  can,  however,  be  separated  from 
dead  eggs  turned  white  in  the  same  way  that  the  fertilized  eggs 
are  separated. 

"The  unfertilized  eggs  failed  to  turn  white  after  treatment 
with  the  salt  solution  and  return  to  fresh  water.    Following  Mr. 
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0'Malley*B  procedure,  a  1  to  20  golution  was  made,  which  had  ft 
specific  gravity  ol  1.039.  The  unfertilized  eggs  were  innnersd 
in  this,  allowed  to  remain  for  a  half-minute,  and  then  returned 
to  fresh  water.  Even  after  renminiug  in  water  oyer  night  they 
had  not  turned  white,  and  were  nol  distiiigitishiible  fram  untreat- 
ed eggs.  Stronger  f-nlt  pohition^  wm-  trii'ii,  l.iU  oven  after  1.I2.> 
for  35  minutes  they  did  not  Bnbseqnently  change  their  appear- 
ance. 

"The  most  effective  separation  of  white  eggs  from  live  eggs 
and  from  unfertilized  eggs  which  bad  not  turned  white  was  in  \ 
solution  of  specific  gravity  1.077,  and  not  in  1.073  as  with  former 
lots. 

BBOOE  IBODI  BOOS. 

"Living  eyed  eggs  nearly  teady  to  hatch  fioat  in  l.Oi'T  and 
sink  in  1.073.  Specific  gravity  1.0735  separates  acid  killed  eggs 
almost  perfectly,  nearly  every  dead  egg  rising  and  nearly  evcry 
live  egg  sinking  within  the  first  minute.  There  was  no  oppor- 
tunity to  try  eggs  which  had  died  in  the  trays. 


I 


"These  trials  refer  only  to  eyed  eggs  and  unfertilized  eggs 
of  the  same  age.  Green  eggs  have  not  been  tried,  but  since  it  is 
claimed  that  salt  solution  has  much  separating  power  with  un- 
fertilized eggs  (salmon)  at  an  early  stage  of  development"  and 
with  "very  immature  eggs",  it  may  be  conjectured  that  the  same 
will  hold  true  of  trout  eggs. 

"Eyed  eggs  wliich  have  died  simultaneously  may  be  well 
separated  by  this  method.  Eggs  which  have  died  successively 
vary  in  specific  gravity  and  can  be  separated  less  completely,  but 
nevertheless  considerably.  Its  application  practically  will  de- 
pend mainly  on  the  condition  of  the  dead  eggs  in  this  respect, 
but  is  indicated  as  possible  with  each  species  named  and  probable 
with  the  brook,  rainbow,  and  lake  trouts. 

"The  salt  solution  should  always  be  adjusted  with  a  hydro- 
meter (salinomcter).  Special  salinometers  may  be  made  to 
order  to  some  advantage,  but  the  ordinary  hydrometers  on  the 
market  will  answer.  Salinometers  made  for  sea  water  are  in- 
applicable for  any  of  these  species  save  the  white  fish,  since  they 
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do  not  usually  read  above  1.030.  The  highest  of  the  usual  series 
of  three  mav  sometimes  be  used  for  whitefish.  The  trials  were 
made  by  immersing  the  tray  itself  with  the  eggs  upon  it  in  the 
salt  solution. 

"Evidently  the  temperature  of  the  salt  solution  need  only  be 
such  as  not  to  injure  the  eggs  by  the  temperature  change.  The 
temperatures  of  the  solution  actually  used  was  between  43**  F. 
and  52**  F.,  and  the  eggs  were  taken  from  tap  water  at  about 
42^  F. 

"In  no  case  did  any  injury  appear  from  the  action  of  the  salt 
solution. 

"The  densities  given  here  as  correct  for  a  given  species  need 
not  necessarily  be  rigidly  adhered  to.  In  practice  at  different 
stations  a  somewhat  different  density  may  be  preferable  on  ac- 
count of  the  variation  in  lots  of  eggs  from  different  sources,  and 
the  specific  gravit}'  instruments  or  hydrometers  used  may  not 
correspond  exactly.  In  these  trials  the  density  was  taken  in  a 
glass  cylinder,  and  the  hydrometer  was  read  by  reviewing  the 
scale  from  below  the  surface  and  not  by  the  water  which  creeps 
up  the  stem  above  the  surface.  If  in  practice  it  is  more  con- 
venient to  float  the  instrument  directly  in  the  tank  or  box  of 
salt  solution  the  observer  can  not  take  the  reading  in  this  way 
but  may  adopt  any  uniform  method,  remembering  that  this  will 
introduce  another  slight  variation  from  tho  densities  given  above. 

"Lake,  brook,  or  rainbow  eggs,  recently  dead,  in  which  the 
embryo  but  not  the  egg  has  turned  white,  do  not  separate  well 
from  the  live  eggs. 

"From  a  lot  of  eyed  lake  trout  eggs  arriving  at  Central  sta- 
tion January  16,  and  containing  a  number  of  dead  eggs,  about 
7D  per  cent,  of  the  dead  eggs  were  separated  January  16  by  a 
1.068  solution.  A  few  live  eggs  were  contained  among  the  dead 
removed  from  the  surface  of  the  solution." 

It  will  be  observed  that  no  laboratory  tests  were  made  to  dis- 
tinguish dead  or  unfertilized  oggi''  at  early  stages  of  development. 
If  this  feature  of  ^Ir.  O'^lal ley's  discovery  is  practical  with  eggs 
of  other  species  than  those  already  tested — notably  those  of  the 
brook  trout  and  lake  trout — it  will  facilitate  the  preparation  of 
eggs  for  long  distance  transportation,  or  for  shipments  to  for- 
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SB  where  it  ib  psiwcially  ilcitiralile  to  shiji  liviii};  egg* 

n  may  111-  of  interest  to  note  llint  I'jfge  wliicli  Imvi-  ttinW 
white  after  death  will  assnnie  the  normal  color  of  living  o^gs  if 
allowed  to  remain  in  the  salt  solution  Cor  two  or  thn*  houiv. 
Thi-y  resume  the  while  »)i{it.'ariince  grailually  wln-ii  ii),'(iin  pluceJ 
in  water, 

MOTES  OS   POND  CULTLKK. 

It  is  imjKMsible  in  thie  urticle  to  go  into  detail  aR  to  the  manj 
expi-rimcnte  which  have  been  made  during  tlie  pawl  year  at  the 
vari'iiis  st^tiniis,  hut  ilcliMite  liala  Is  lieiiig  gathcrcil  ns  to  tho 
niimlxT  of  iirood  ti&h  which  fan  liest  !«■  hnniilcil  in  a  pond  of 
given  area  and  depth. 

Some  interesting  oliservations  liave  been  made  by  Superin- 
ti'ndent  Gret^'n  of  the  Fifh  Lakes  elation  in  coniiiHrtion  with  the 
spawning  habits  of  (he  yellow  perch,  which  cnterw!  one  of  tl» 
large  ponds  from  tlu'  river  au  fry  last  season.  When  the  ponds 
were  drawn  off  the  liHh  were  placed  in  a  smaller  pond  and  re- 
lained  through  the  winter.  On  .\pril  2.  when  the  wnier  tem- 
perature was  30  degrees  it  was  noted  that  they  were  spawning. 
They  invariably  cast  their  eggs  on  the  west  side  ot  the  pond. 
Several  pairs  were  transferred  to  another  .pond  where  the  same 
jieculiarity  was  repeated.  In  order  to  further  test  the  matter  the 
folloHJiig  wries  of  ex]K.'riments  were  tried.  On  April  C,  1'2  pairs 
of  pereh  were  placed  in  u  tank  in  which  tufts  of  grasses  had  pre- 
viously iK'en  placed  at  each  end.  (In  April  7,  8,  and  10  clusters 
of  spawn  were  found  at  the  west  end  only.  On  April  10  several 
pairs  were  placed  in  another  tank  and  tufts  of  grass  depositee! 
at  the  east  end  only.  In  Itiis  experiment  one  cluster  of  spawn 
was  discovered  on  April  11  on  the  west  side.  The  conditions 
were  not  changed,  however,  for  five  days,  during  which  time  no 
eggs  were  cast.  1'he  grass  was  then  transferred  to  the  west  end 
and  the  following  morning,  Ajiril  17,  thn'e  clusters  of  eggs  were 
foini<i  on  the  west  side.  Another  interesting  observation  was 
that  ihe  eggs  were  invarialily  cast  at  about  five  o'clock  in  the 
morning.  Tho  night  watchmen  were  instructed  to  make  obserx^a- 
tions  every  hour  from  four  p.  m.  to  eight  a.'m.,  and  during  the 
intervening  time  the  observations  were  continued  by  other  as- 
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f^is^itsni^  during  the  entire  spawning  season.     The  investigations 

Wt*  «nt*   assisted  by  briglit  moonlight  nights  so  that  the  movements 

or      -i-lie  fish  could  Ix?  noted  accurately.    They  invariably  appeared 

al<z>:ii^  the  west  side  of  the  pond  about  five  o'clock  in  the  morning 

Jii  2r*  t:      at  break  of  day.     The  eggs  l>eing  cast  at  daybreak,  it  is 

in  r^'^.^x-red  that  the  fish  selected  the  sides  of  the  ponds  and  tanks 

wl^-m  ic*li  first  received  the  sunlight.     It  is  interesting  to  note  that 

tlm  ^13^       'fish  were  but  one  year  old  when  reproduction  commenced. 

A  <::- ^ -i^:ial  measurement  of  some  of  the  smaller  sjiecimens  showed 

t):i.«j*     ^iiales  to  lx»  W-2  inches  in  length  and  the  females  from  4%  to 

•5    M  -r^  «?hes  in  length. 

"^Miile   collecting   small-mouthed   black   bass   fry    from    the 
?l^ai.  "^^^Tiing  l)eds  in  a  natural  lake  in   Pennsylvania  vsome  nescs 
^'«^:k:"^l^  found  containing  eggs,  very  young  fry,  and  fry  ready  to 
^^^"5^^  ^"  ter.     As  the  fish  culturist  in  charge  did  not  visit  this  lake 
^"*^^t  il  after  many  of  the  fish  had  finished  spawning,  no  observa- 
^^o^»~»  s  were  made  as  to  just  how  this  happened.     It  would  be  in- 
^^^^^^^ Siting  to  learn  whether  more  than  one  brood  of  fish  worked 
^^^      "the  same  nest  or  whether  one  male  invited  several  females  to 
*^P^"%i'n  at  different  periods  on  the  same  nest.     The  adult  fish  in 
"^  s  lake  are  verv  small  and  the  average  numl)er  of  frv  collected 
P^-*"     Tiest  was  onlv  about  250,  the  maximum  number  from  one 
"^*^^   V)eing  470.    The  lake  where  these  operations  were  conducted 
Is    OriQ  of  a  group  on  the  prest^rve  of  the  Blooming  Grove  Hunt- 
^^^    nnd  Fishing  Club  in  the  town  of  Gleneyre,  Pennsylvania. 
*       ^B  overstocked  with  small-mouthed  black  bass  and  evidentlv 
^^*irig  to  lack  of  food  the  fish  have  Ix'come  stunted.     On  June 
^>   Several  hundred  nests  containing  eggs  were  examined  on  the 
^^^th  and  west  shores  of  the  lake.    Several  days  later  these  eggs 
*^^d  all  disappeared.     Xo  fish  hatched  on  these  nests  and  there 
"^'ag  no  evidence  showing  that  the  eggs  had  died.    The  eggs  were 
apparently  devoured  by  the  numerous  bass.    On  nests  where  the 
eggi^  hatched  or  died  a  green  moss  soon  appeared  over  the  decay- 
ing egga  or  shells  but  no  such  moss  appeared  over  the  several 
hundred  nests  on  the  south  and  west  shores.    Great  difticultv  was 
experienced  in  keeping  the  young  fish  alive  more  than  twenty- 
four  hours.     They  were  taken  from  the  nc^ts  soon  after  they 
began  to  rise  from  the  beds.    Unfortimately  the  bottom  of  the 
lake  in  the  shallows  is  too  rocky  to  permit  of  seining  young 
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(ound  that  when  the  young  fish  were  left  to  mam 
mc  Bfion's  for  several  days  or  weeWs  tliey  wore  in  inuch 
becrer  condition  for  transportation. 

EFFECTS  OF  LIGHT  OX   KOOS  AND  SAC  FRY, 

At  the  White  Sulphur  Springs  station  the  water  at  timeit 
apparently  containB  noxious  gases  and  at  other  times  is  euper- 
aerated.  As  a  result  the  so-called  "white  speck"  dii^«•ase  has 
occurred  annually.  In  connection  with  the  espcrimcuts  in  de- 
aeration  by  the  use  of  perforated  pans  obeervationB  in  a  general 
way  showed  that  in  some  troughs  of  eggs  and  fish  of  the  same  lots 
.there  occurred  losses  of  such  marked  variation  as  to  attract  eape- 
eiul  attention.  The  fish  culturist  notici'd  that  in  the  troughs  of 
eyed  eggs  as  well  as  young  fish  subject  to  a  great  amouut  of  light 
the  heaviest  losses  occurred.  Control  tests  with  eggs  exposed  lo 
the  sunlight  after  being  eyed  and  eggs  kept  in  a  covered  trough 
did  not  show  much  variation  in  mortality,  the  very  slight  differ- 
ence being  in  favor  of  the  covered  trough.  However,  soon  after 
the  fish  hatched  there  appeared  a  marked  iliiTerence  in  lb-?  lot^^r.^, 
the  fish  in  the  sun-exposed  trough  dying  much  faster  than  those 
in  the  covered  one.  The  loss  continued  for  some  time  but  again 
became  about  normal  or  equal  in  daily  loss  to  the  covered  trough. 
When  the  yolk  sac  was  about  absorbed  and  the  fish  were  nearly 
ready  to  feed  the  cover  on  the  darkened  trough  was  removed,  and 
in  a  few  days  thereafter  the  fish  in  this  trough  began  dving  rapid- 
ly, while  the  loss  in  the  exposed  trough  remained  about  norma). 
All  the  fish  that  died  developed  the  '"white  speck"  disease.  The 
fry  in  the  troughs  were  carried  to  the  fingerling  stage  and  the- 
percentage  of  lose  in  the  covered  trough  amounted  to  47.2  as 
against  a  lass  of  C4.8  for  the  unprotected  trough,  m.aking  a  dif- 
ference of  17..">  per  cent,  in  favor  of  the  darkened  trough.  Sup- 
erintendent Robinson  suggests  that  had  the  cover  not  been  re- 
moved for  a  longer  period  the  percentage  of  loss  would  doubt- 
loss  have  been  only  normal,  as  the  fish  in  the  darkened  trough 
failed  to  develop  the  "white  speck"  disease  until  after  being  ex- 
posed to  the  sun,  which  indicates  that  sunlight  as  well  as  very 
strong  light  has  a  deleterious  elTeet  upon  not  only  green  and 
eyed  eggs,  but  upon  fish  previous  to  the  total  absorption  of  the 
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sac.    Further  control  experiments  will  be  made  in  order  to  ob- 
tain more  definite  informafion  on  this  subject. 

SUPERAERATED  WATER. 

A  suggestion  comes  from  Fish  Culturist  G.  W.  X.  Brown  of 
the  Erwin  station  that  fr}-  being  carried  in  troughs  supplied 
with  superaerated  water  will  thrive  best  if  less  than  the  normal 
supply  flows  through  the  trough.  No  control  experiments  have 
been  made,  but  it  is  suggested  that  when  opportunity  is  offered 
it  would  be  a  good  idea  to  make  control  experiments  along  this 
line.  He  speaks  of  carrying  from  30,000  to  50,000  trout  fry 
from  the  period  of  hatching  to  four  months  old  in  troughs  having 
a  flow  of  water  from  three  to  seven  gallons  per  minute.  It  was 
observed  that  when  the  flow  of  water  was  increased  the  death 
rate  increased  correspondingly. 

COPPER  SULPHATE  AS  APPLIED  AT  A  TROUT  HATCHERY. 

At  the  White  Sulphur  Springs,  West  Virginia,  station  the 
water  supply  is  from  springs.  For  a  distance  of  200  feet  from 
the  intake  the  water  is  conducted  underground  in  terra  cotta 
pipes.  Jt  is  then  conveyed  in  an  open  ditch  for  about  a  1,000 
feet.  This  ditch  at  the  water  surface  is  about  seven  feet  wide, 
and  from  2  to  3  feet  deep.  It  is  tapped  at  a  number  of  places 
for  supplying  the  different  ponds.  Spirog}To  grown  very  rapid- 
ly in  this  open  ditch,  clogs  the  screens  at  the  various  intakes, 
and  is  thus  very  objectionable.  It  has  been  found  that  the  ap- 
plication of  copper  sulphate  in  a  mixture  of  about  1  part  to 
4,000,000  applied  about  8  hours  each  week,  almost  entirely  eli- 
minates the  algae,  with  no  injurious  effects  upon  the  fish.  After 
the  copper  sulphate  has  been  applied  for  the  stated  period  the 
fish  eat  but  little  food,  and  if  applied  IG  hours  will  entirely  re- 
fuse it.  The  lack  of  appetite  lasts  but  about  12  hours  after  the 
application  has  been  discontinued. 

The  flow  of  water  through  the  ditch  was  only  roughly  meas- 
ured, hence  the  proportions  given  above  may  not  be  correct. 
The  experiment  was  conducted  under  the  direction  of  tlie  pathol- 
ogist of  the  Bureau,  M.  C.  Marsh.  The  copper  solution  was  dis- 
solved in  a  barrel,  and  was  applied  at  the  head  of  the  ditch  by 
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is>lioii,  In  nnltT  to  have  the  same  vohimp  of  the 
iiiistuu  ituwiii^'  raiialfitilly  a  tloHtiii};  gj|ilion  wa»  uia-i1,  ho  thnt 
iJii'  mnme  lit'ad  was  iiiflintainttl  whili'  the  mixture  was  being  si- 
phoned off.  The  first  test  made  was  with  an  application  of  1  part 
to  3,000,000.  A  few  trout  in  the  ditch  were  killed  hy  thia  solu- 
tion,'and  some  of  those  in  the  ponds  supplied  with  water  from 
the  ditch  gave  signs  of  uneasiness.  With  a  mixture  of  I  part 
to  4,000,000  there  has  lieen  no  loss  fif  fiah.  This  does  not  prove 
thnt  Oie  solution  can  be  coustantlv  applied  in  flowing  water  In 
the  proportions  ahove  given,  and  wliat  proves  to  l>e  a  prop«;r 
remedy  in  this  particular  instance  might  he  fatal  to  fish  if  ap- 
plied in  srtnic  otlier  water  system  under  apparently  simitar  con- 
ditions. 

In  considering  the  eradication  of  algae  in  water  supplies  lo 
trout  hatcheries  and  ponds,  and  especially  in  connection  with 
intensive  pond  eiiltun-,  it  miisl  be  kept  in  mind  that  Ntttuiv"^ 
hnhini-e  n»  to  whIjt  aeratloTi  inay  Ik<  tiosoL  if  the  algae  is  n>movcd. 

"An  instance  is  reported  at  i  'ring  Harbor,  New  York, 

where  a  apring  at  the  edgi'  of  a  reservoir  pond  shows  a  deficit  iii 
osy^yn  of  1.25,  while  in  the  middle  of  the  pond  there  is  an 
excess  of  3.11  in  oxygen  dne  to  the  thick  growth  of  algae,  chief- 
ly Spirogyra,  which  lines  the  bottom  of  the  pond  throughout  its 
entire  extent,  but  is  heaviest  at  the  middle. 

(iltOWTH  OF  EGGS  pmiSCi  THE  PEHIOD  OF  l\Cl'BATION-, 

Oliservations  mmle  at  various  stations  indicate  that  fish  eggs 
of  almost  all  species  pnipagaled  inerciisi'  in  siw  from  the  time 
tliey  arc  water-hartU'niil  up  to  the  time  they  are  aliont  to  hateh. 
The  amount  of  increase  is  not  large  hut  will  nm  from  aliout 
one  to  three  ]ier  cent..  aei'Ording  to  the  species.  This  suggests 
that  it  is  unsnfi'  io  use  the  same  measun'  for  green  eggs  and  those 
fully  devel(>[H'd,  cs|H'cial!y  when  large  lots  are  being  handled. 
Ill  this  eoiuurtiou  attention  is  called  to  a  new  form  of  measur- 
ing gauge  lo  ascerlain  the  corrwt  diameter  of  fish  eggs,  deviseii 
hy  H.  vim  Hayer,  arcliitect  and  engineer  of  the  Bureau  of  Fish- 
eries, a  sample  of  which  is  jiresented  for  your  ins])ection  at  thi* 
time.     A  scale  of  iliis  character  is  very  useful  in  making  tests  as 

•M.   C,   Marsh:     Tpiith   Annual    R.'iiort  of  the  New  York   Forest.   Fl«h 
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to  the  increase  in  the  size  of  etj^s  during  the  period  of  incuba- 
tion. In  connection  therewith  Mr.  von  Bayer  has  prepared  a 
diagram  based  upon  which,  after  knowing  the  diameter  of  the 
egg,  one  can  ascertain  the  number  of  eggs  to  the  quart.  Tliis  i*^ 
especially  useful  in  establishing  the  number  of  eggs  to  a  quart 
where  the  actual  number  has  not  lK*en  ascertained  by  counting, 
as  frequently  happens  in  taking  up  the  propagation  of  a  new 
species.  It  is  thought  it  will  be  es})ecially  useful  in  the  propa- 
gation of  fish  the  eggs  of  which  have  a  small  diameter. 
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EXPLANATIOX  AND  USE  OF  DIAGRAM. 


"The  diagram  is  constructed  from  a  table  computed  by  the 
well  known  principle  that  the  contents  of  solids  are  to  each  other 
88  the  cubes  of  their  sides,  or  in  case  of  spheres  as  the  cubes  of 
their  diameters.  The  diameter  of  the  whitefish  eggs  was  accu- 
rately  determined  by  placing  a  row  of  eggs  in  a  graduated  trough- 
like measure  6  inches  long,  then  counting  the  number  of  eggs  and 
determining  their  mean  diameter  in  decimals  of  an  inch.  A 
quart  measure  was  then  filled  with  eggs  of  this  given  diameter, 
accurately  counted,  and  the  result  used  as  the  base  in  the  com- 
putation of  said  table. 

FORMULA. 

d^  :  di^  ::  n,  :  n 
.'.  Ui  =  n  X  d^ 

d  =:  0.127"  Diameter  of  whitefish  egg. 

n  =  33036  Actual  number  of  whitefish  eggs  per  quart. 

di=:  Any  other  determined  diameter. 

ni=  Number  of  eggs  sought. 

"To  use  the  diagram  for  finding  the  number  of  eggs  per 
quart,  look  for  the  line  on  the  left  margin  corresponding  to  the 
given  diameter  and  follow  said  line  to  the  right  until  it  inter- 
sects the  curve;  from  this  intersection  proceed  at  right  angles 
to  the  marginal  line  of  figures  and  there  read  the  required  num- 
ber of  eggs  per  quart." 

DISCUSSION. 

Mr.  Titcomb.  (Jntroductory  to  paper.)  :  The  experiments 
reported  last  year  have  been  continued.  Many  of  them  must  be 
continued  a  series  of  years  in  order  to  get  any  definite  data. 

(At  the  close  of  the  paper  Mr.  Titcomb  said)  :  Some  ob- 
seivations  were  made  this  year  as  to  the  growth  of  eggs  from  the 
time  thev  are  water  hardened  until  thev  are  eved.    We  tried  al- 

V  ft.-  % 

most  every  species  which  we  propagate,  and  after  trying  several 
different  kinds  of  scales  for  getting  the  actual  diameters  of  the 
eggs,  with  the  view  of  recording  the  growth,  etc.,  the  architect 
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x\   this  little  scalp  or  nicamiring  Iroujth. 
Jt  i«  jiiat  six  inches  long.    You  Ihv  in  juat 

iiiir  nf  ■  I  wlii'ii  i(  is  jupt  fill!  ymi  CHti  "■um1_v  gi-t  lh« 

ilmriu'icr  nf  I'lU'ii  I'jrg  m-luaUy  or  \hv.  iiuintH-r  of  tht-ni  to  the  ineh. 
You  can  Htiniy  the  growth  of  trout  ej^gs  with  it  alwi.  We  tried 
tell  selpcti'ii  lots  and  triwl  them  wht'ii  u  ilay  or  two  old.  and  af^aiB 
whni  i-\td  Hnd  wi-  found  n  hws  niinilier  cDnininetl  Iti  tin-  tn>u)fh 
at  the  eii'e  etiigl-  than  «'hi-n  tht-v  witc  first  wnnT-lmnioneil.  It  h 
interesting  in  several  wavf.  Of  eourpe  where  you  art*  measur- 
ing cgg»  in  hundred  million  lot!i,  like  the  whilefi^h  and  pike- 
jierch  cjign,  if  ihore  i:*  «n  inercone  in  tho  siio  and  ymi  uw  the 
wane  measure  in  measuring  eyed  e|rgs,  yon  an>  not  ineii^nring 
them  accurately. 

This  really  eanie  u]i  in  conni-clion  with  our  tryinjr  to  ivUb* 
linh  standard  measures,  I  find  there  is  a  ehaiieo  for  improving 
our  inpasun'  on  some  of  the  >!iualUT  eggs.  When  you  get  cjuarle 
of  thew  fini'  i*gg»  yoii  can  make  a  great  deal  of  dilTen*ncp  in 
total  output  liy  a  very  slight  variation,  and  no  two  fish  eultnrints 
will  mefii;ure  a  quart  of  eggs  alike.  It  is  alnioet  impossible  for 
the  same  fiuli  enlturisi  to  measure  two  ijunrt*  Becurately.  X' 
this  diagram  is  not  eomplele,  liecause  we  conld  not  gel  the  wholo' 
rieale  onto  ihiw  shei-l. 

Rut  it  \6  made  on  the  basis  of  the  aettial  count  of  wiiitefii 
eggs.     We  know  the  actual  diameters  nf  the  eggs,  which 
enuntiil  liv  measuring  sevend  eggs  in  this  little  trough. 
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Then  we  counted  33,03(5  eggs  to  the  quart,  with  the  diameter 
of  the  eggs  .127.  Now  in  order  to  get  the  number  to  the  quart 
vou  come  down  to  127  on  the  scale  and  run  down  till  vou  strike 
this  curve,  and  here  should  be  the  actual  number  to  the  quart. 
Supposing  you  are  propagating  some  new  specit^s  like  the  rock 
fish  and  in  a  new  field;  it  is  a  long  and  tedious  task  when  busy 
with  your  work  to  find  out  what  the  aggregate  number  of  eggs  is 
to  the  quart.  But  you  take  the  little  trough  and  get  your  dia- 
meter and  find  that  the  diameter  is  .150  sav.  You  run  out  here 
on  the  150  line  of  the  curve  and  it  reads  20,000.  This  appears 
to  me  as  very  interesting  and  very  original. 

President:  You  have  heard  this  most  interesting  summary 
of  experiments  of  the  bureau  of  fisheries.  Do  they  suggest  any 
remarks  ? 

Mr.  iMeehan:  The  Reference,  bv  Mr.  Titcomb,  to  the  lake  in 
Pennsylvania  is  interesting.  The  conditions  in  that  lake  an»  so 
extraordinary  that  a  little  more  detail  might  be  interesting. 
That  lake  :s  in  Pike  countv,  Pennsvlvania  and  was  fonnerlv 
known  as  Knob  pond,  now  Lake  Laura.  The  lake  was  stocked 
with  black  bass  in  187),  when  about  40  fish  were  placinl  there. 
In  1873  that  lake  was  literally  alive  with  black  bass  of  a  large 
size.  The  lake  is  a  genuine  kettle  hole  lake,  that  is,  a  spring 
lake,  on  the  side  of  a  moraine.  1'he  greater  part  of  its  area  is 
shallow,  but  there  are  depths  ranging  from  40  to  50  feet.  It 
covers  an  area  of  about  400  acres.  The  bottom  is  covered  with 
boulders  left  there  bv  the  ice.  In  1873  the  lake  was  literallv 
alive  with  bait  fish;  there  were  yellow  perch  and  roach  or  shin- 
ers and  crayfish.  Today  there  is  not  a  living  creature  in  that 
lake  excepting  the  black  bass,  except  there  may  be  an  odd 
sunfish  or  two,  something  of  that  sort.  The  fish  are  very 
small.  To  give  you  an  idea  how  small  they  really  are,  four  years 
ago  five  gentlemen  undertook  to  fish  and  they  put  up  a  jackpot 
on  the  largest  fish  that  was  caught.  The  five  men  went  out  and 
caught  250  bass,  and  a  nine  inch  bass  took  the  jackpot.  That 
will  show  more  clearly  than  anything  else  how  small  these  fish 
really  are.  I  doubt  if  the  average  length  exceeds  6  or  6^,4  inches. 
Bass  six  years  old  and  four  or  Hxg  inches  in  length  are  rather 
curious.    The  lake  is  simply  alive  with  them.    I  was  there  when 
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>{  FisherieB  men  were  there  last  epriDg,  and  can 
corroDoraK  everytMng  that  has  been  stated.  As  to  the  numlxT 
of  nests  there  were  far  more  than  200.  The  Dumber  of  eggs  on 
each  nest  was  very  small  and  I  saw  also  at  that  time  the  three 
tv])e8,  that  is,  tlie  eggs,  the  fish  that  were  newly  hatched,  and 
the  fish  rising  all  on  the  same  nest. 

I  also  saw  three  types  in  another  lake  on  t!ie  same  property. 
Lake  Gibs.  ThiTe  on  one  occasion  I  found  eggs  and  fry,  and  in 
that  particular  case  I  saw  two  females  on  a  nest,  but  I  did  not 
see  the  third  female.  It  was  believed  at  that  time  that  the  male 
bud  had  till  three  females. 

The  dilTerenee  between  Lake  Giles  and  the  other  lakes  is  that 
all  the  nestfi  in  Lake  Giles  were  in  water  from  ti  to  8  feet  deep, 
making  it  extremely  difficult  to  get  the  fish  out.  Tjake  I.aura  U 
the  most  remarkable  instance  of  over-protection  with  whieh  I  am 
acfjuainted  in  Pennsylrania  or  an\-where  else.  The  club  iif  m 
very  cioee  corporation  and  allows  no  public  fishing  there,  'ilic 
lake  h  about  seven  or  nine  miles  from  the  club  house  and  over 
uni'  ..>f  the  mughest  roads  tbnt  a  human  being  evT  tnive|,-il.  It 
is  much  easier  to  walk  it  than  to  ride,  and  the  consequence  m 
that  eom])aratively  few  people  go  there,  and  not  more  than  6,000 
or  8,000  fish  are  taken  out  of  that  lake  in  a  year.  The  conse- 
quence is  that  the  fich  have  multiplied  far  beyond  the  number 
that  there  should  be  in  that  lake  and  that  is  undoubtedly  the 
cause  of  the  stuntetl  growth  of  the  fish.  The  bass,  you  know, 
have  an  inordinate  appetite  and  they  have  destroyed  every  living 
thing  in  that  lake. 

ilr.  ('.'lark:  I  would  like  to  ask  Mr.  Titcomb  a  question  in 
regard  to  this  chart.  Taking  the  basis  of  .0127,  as  the  diameter 
in  tlu'  ease  of  whilefish,  ii  shows  3;?.000  to  the  quart.  Now  on 
that  same  Iia.-^is  would  it  work  out  on  other  fish? 

Mr.  Tilcomb:  Yes,  if  you  have  the  right  diameter  and  get 
the  proiHT  numlwr  to  the  quart. 

Mr.  (.'lark:  I  do  not  think  it  would  work  out  with  pike- 
[MTfli.  .V>j  we  measure  them  now.  there  are  150,030  pike-perch 
to  the  (tuart.  hut  the  number  would  be  considerably  lessened 
nccoriling  to  ihe  now  plan  advwated.     The  eggs  ought  to  go 
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about  twenty-two  to  the  inch  in  your  little  trough  here  and  it  dcx»s 
not  seem  to  me  that  it  works  out  quite  correctly. 

Mr.  Titcomb:  In  the  first  place,  I  think  Mr.  Clark's  measure 
is  too  liberal  and  in  the  second  place,  when  he  says  22  to  the  inch 
and  you  are  considering  millions  of  eggs  by  this  chart  you  must 
get  your  diameter  down  very  fine;  the  diameters  given  in  our 
manual,  when  you  come  to  figure  them  for  this  purpose,  are 
entirely  too  inaccurate.  The  manual  savs  1-7  or  1-16  of  an  inch, 
etc.,  and  the  table  ought  to  be  revised.  You  will  find  wlu»n  you 
get  your  base  right  and  get  an  accurate  diameter  of  any  particu- 
lar species  and  the  actual  numlx?r  of  eggs  to  the  quart  of  that 
particular  species,  from  it  you  can  make  your  curve.  I  would  not 
say  that  this  curve  is  safe  for  a  future  basis  now,  but  it  will  bo 
made  so.  We  are  trying  to  get  other  counts  and  diameters  as 
accurately  as  we  did  that,  before  we  make  this  a  conclusive  thing; 
but  the  mathematics  of  it  is  correct  and  I  think  vou  will  find  it 
is  going  to  work  out  and  be  useful. 

Mr.  Clark:  That  is  what  I  am  trying  to  get  at.  It  is  not 
conclusive  vet.  What  I  based  the  twentv-two  to  the  inch  on,  the 
way  I  measured  them,^  is  an  inch  between  knife  blades. 

Mr.  Titcomb:  Take  the  measure  accurately  by  madiinery 
and  you  get  it  a  little  more  closely. 

Dr.  Bean:  This  subject  is  one  of  very  gn^at  practical  in- 
terest, and  I  trust  that  the  mathematics  of  the  curve  hv  which 
the  number  of  eggs  is  worked  out  will  be,  and  I  sui)pose  has  been, 
based  upon  a  large  number  of  counts  of  individual  i'ggii,  bec^ause 
every  one  knows  that  eggs  (5f  any  species  have  an  individual  as 
well  as  a  geographic  variation.  For  example,  ^fr.  Clark  finds 
150,000  pike-perch  eggs  to  the  quart;  at  Constantia  they  have 
130,000.  This  is  perhaps  due  to  the  fact  that  the  spawning  fish 
from  Oneida  Lake  run  rather  smaller  on  T:he  average  than  the 
spawning  fish  from  which  the  United  States  Bureau  obtains  its 
eggs.  But  I  wish  to  emphasize  the  necessity  of  containing  the 
counts  of  eggs  so  as  to  eliminate  individual  and  geographic  var- 
iations; and  then  the  scale,  it  seems  to  me,  would  be  a  great 
boon  to  our  practical  workers. 


lis 


A' .       -^ 


Thirh,-lifth  Aunml  ilc-li.uf 
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"  Mr.  Tiiwmih:  Tlwro  is  ^ 
ill.  Wiwii  wi-  iiiu-t'  got  tin-  m-ii 
perch  egps  at  Dr.  Bean'w  I-akt-  nml  timl  they  measure  a  ecrtain 
tJiampttTi  take  the  eggg  iit  Xorttivillf  and  find  tho_v  mcaeure  an- 
other (liunn-tvr;  and  we  start  n  lU'ld  ftiilinn  ut  S«gimiw  Bny  tinii 
wt;  liitd  ^Jlill  another  liianiutcr.  Now  we  can  in  a  verv  few 
minut<!B.  establUh  a  diameter  Ijv  takinji  a  number  of  scrioii  of^ 
egpi  from  tlic  vHrinus  IoIr  and  thus  dt'lermiin'  llic  number  of  ' 
I'jfgs  to  the  quart  in  eaeh  instance  and  the  very  variatinn  of  the  > 
diameter  of  eggs  of  the  name  p|H'oieB  ie  one  of  the  features  that 
makee  this  p]Hn  of  meneiiri'nii'nt  impurtiint.  If  w»  could  mit 
thai  pike-pereh  <'ggg  run  no  many  to  the  ijuart  all  myr  llio 
country,  we  eotild  get  that  estahlished  hy  t'ounts  from  a  doisen 
lifltehfrics  and  that  would  he  the  end  fif  il ;  and  here  we  go  out 
to  a  new  field  and  get  the  number  of  I'ggs  rii  llie  tgunrt  fnmi  Ihul 
chart  in  five  minutew,  Ynu  niniply  measure  the  numlier  of  ogg* 
to  the  ineli  by  meaiiP  of  tlie  trough  and  the  chart  does  the  pesl. 

I'rtiiident :  So  that  the  une  of  lliis  little  chart  scale  ie  Ihe 
cssentiiil  lliiritMiri.THll, 

Mr.  Titoomb:    It  is  ven-  important. 

Prof.  Hcighard:  I  wan  interestc<l  in  what  was  said  in  ri'gard 
to  separating  the  dead  eggs  fn>ni  the  living;  I  would  like  to  ask 
Jlr.  Titcomb  whether  tlie  reason  for  the  floating  of  the  dead  eggs 
in  the  salt  solution  has  been  made  out?  Is  it  due  to  the  develop- 
ment of  gas  in  the  eggs  through  decay  so  that  the  dead  ones 
float  and  the  good  ones  sink? 

Mr.  Titcomb:  I  do  nc)t  tliiiik  it  has  been  worked  out  to  that 
extent.  We  assumed  thai  the  dead-eggs  immediately  begin  to 
iliH.ay  and  naturally  the  si>eci(ic  gravity  becomes  less  than  that 
of  the  live  eggs. 

Prof.  Iteighard :  It  occurs  to  mc,  that  if  that  ib  the  reason, 
[wssilily  the  method  might  be  improved  by  waiting  for  that  decay 
to  proceed  a  little  furtlier.  That  is  to  say,  if  at  a  certain  time 
you  can  s<'parate  75  per  cent  of  the  dead  eggs  by  means  of  a  sah 
solution,  Ijv  waiting  a  little  longer  time  for  the  decay  to  take 
place,  if  it  did  not  injure  the  living  eggs,  it  would  enable  you  to 
st'parate  all  dead  eggs  from  living  eggs. 
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^[r.  Titeomb :    Wo  are  able  to  do  it  in  some  eases  now. 

Prof.  Keigbard :  If  you  wait  till  all  the  dead  eggs  bavi^ 
formed  gases  enougb  to  float  them,  you  might  separate  all  of 
them  at  one  time  without  having  to  piek  over  the  eggs  at  all, — 
assuming,  of  eourse,  that  the  formation  of  the  gasc^  in  th(?  dead 
eggs  would  not  further  injure  the  living  eggs. 

Mr.  Titcondj:  1  do  not  know  as  1  brought  out  one  point 
developed  in  this  experiment,  that  1  intended  to  mention.  You 
know  you  have  many  unfertilized  vgg^  which  retain  the  color  of 
the  I've  cggii  for  a  long  period,  especially  in  cold  weathfT,  and 
if  you  want  to  pack  the  eggs  when  they  are  barely  eyed,  for  n 
40  or  50  day  shipment,  it  is  difficult  to  eliminate  all  those  unfer- 
tilized eggs.  If  you  })ut  those  unfertilized  eggs  in  salt  water 
and  then  back  into  fresh  water,  it  causes  them  to  turn  white 
more  quickly.  That  might  be  preferable  to  jarring  the  i'ggi^, 
as  they  call  it,  giving  them  too  much  of  an  agitation  to  get  the 
dead  eggs  out. 

Mr.  livdell:  I  would  like  to  ask  Mr.  Titeomb  if  the  object 
of  this  chart  is  to  establish  bases  for  the  measunMuent  of  oggi- 
at  different  stations.  All  the  eggs  I  received  from  the  United 
States  Fish  Commission  this  year,  which  were  measured,  overran. 
Out  of  100  quarts  in  one  instance,  I  made  the  eggs  measure  108 
quarts,  and  I  thought  I  was  very  careful  in  measuring  them;  but 
this  chart,  as  I  understand  it,  is  to  establish  a  basis  for  each  sta- 
tion in  different  localities,  inasmuch  as  the  t'gg^  are  of  different 
sizes  in  different  localities,  and  not  to  establish  a  general  law 
for  measurements  everv where. 

Mr.  Titeomb :    Yes  sir. 

President:  Y'our  statement  as  to  the  variation  in  measure- 
ment of  the  eggs  you  received,  illustrates  what  Mr.  Titeomb  said, 
to  the  effect  that  no  two  men  will  measure  the  same  eggs  exactly 
alike,  nor  will  the  same  man  get  the  same  results  twice. 

Mr.  Lvdell :  I  doubt  whether  the  same  man  could  measure 
100  quarts  of  w^all-eyed  pike  eggs  twice  alike. 

Mr.  Titeomb:  ^ly  purpose  in  suggesting  the  use  of  the 
trough  and  chart  scale  is  simply  to  have  a  standard  for  each  sta- 
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tinn,  and  not  b  general  etandard.  I  ilo  not  think  it  is  safe  to  have 
a  general  Btandanl,  niiii  IIr'  Biinjaii  of  FiKhcries  dws  not  want 
any  more  eggs  plantod  or  diiilriliulcd  on  ]>h)xt  tlmn  arc  uctiiully 
put  out ;  and  that  Ib  eo  aUo  of  a  good  many  states ;  I  -want  to 
emphasize  the  fact  that  there  are  a  good  many  states  where  thejr 
can  make  309  or  400  per  cent,  of  fingerling  fieh  out  of  lOO  per 
cent,  of  egga,  and  we  know  that  they  have  not  had  any  eggs  ex- 
cept those  that  have  been  sent  to  them;  but  this  difficult^  in 
measuring  is  another  matter.  We  want  to  find  a  meaanie  that 
will  noj  vary.-  We  have  discussed  different  ways,  we  have  dis- 
cussed-having  a  quart  measure  that  tapers  to  a  small  diameter 
at  the  top,  B8  the  variation  is,  of  course,  very  largely  in  the  filling 
up  at  the  top. 

Mr.  Nevin :  The  pike  eggs  we  get  at  Lkke  Winnebago  ran 
120,000  to  the  quart,  while  those  we  get  at  Tomahawk  Lai^  nin 
80,000  to  the  quart. 

Mr.  F.  R.  Bassett :  I  would  like  to  ask  Mr.  Titcomb  resid- 
ing the  separation  of  eggs  by  salt,  if  the  floating  eggs  will  re- 
main floating  during  an  indefinite  time,  or  will  they  eventually 
sink  ? 

Mr.  Titcomb:  1  cannot  answer  that  accurately.  My  im- 
pression is  that  Ihcy  do  not ;  that  they  sink. 

Prof.  Hoighard:  There  is  one  other  (joint  in  Mr.  Titcomb's 
paper  that  interested  me,  viz:  the  finding  of  egga  and  two 
different  stages  of  fry  in  a  single  bass  nest.  It  seems  that  thie 
occurred  in  lakes  where  bass  where  very  numerous,  where  there 
was  overcrowding.  Xow,  from  what  1  know  of  the  habits  of  bass 
and  the  other  fish  of  that  family,  I  take  it  that  the  male  fish 
guarding  the  nest  will  continue  to  receive  females,  as  long  as 
there  aK  fejnales  available,  within  certain  time  limits.  It  is 
simply  a  question  of  the  number,  of  females.  As  a  practical 
j)oint  the  condition  referred  to  may  porliaps  be  prevented  bv 
avoiding  overcrowding.  This  might  be  a  very  serious  matter, 
lieeause  very  likely  the  old  fish  leaves  the  nest  as  soon  as  the 
first  of  the  young  are  ready  to  leave  and  leaves  the  younger  part 
of  the  brood  to  perish  in  the  nest. 
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President:  I  would  like  to  ask  whether  these  old  bass  leav- 
ing the  females  indicates  any  human  proclivities.     (T^aughter.) 

Mr.  Clark :  We  had  an  occurrence  of  that  kind  in  a  pond  at 
Northville  this  vear.  The  frv  were  nearly  readv  to  rise  when 
another  female  came  and  spawned  on  the  same  nest.  Of  course, 
it  was  necessary^  in  order  to  catch  the  fry  that  were  rising,  to 
put  a  screen  over  the  nest,  and  the  second  lot  of  eggs  died. 

Mr.  -Titcomb:  I  want  to  ask  Prof.  Keighard  if  he  thinks 
that  the  same  male  performed  family  duties  for  all  three  litters 
on  one  nest. 

Prof.  Reighard :  I  think  that  is  very  likely.  T  have  known 
it  to  have  taken  place  witli  the  sunfish,  and  ^Ir.  Lydell  can  tell 
you  of  one  case  where  the  same  thing  occurred  with  a  bass. 

Mr.  Lydell:  I  have  had  several  cases  where  the  same  male 
has  taken  care  of  two  broods,  and  one  where  he  has  taken  care 
oi  three  broods,  but  not  all  at  the  same  time.  The  fry  after  they 
arose  were  screened  and  taken  away  from  him,  then  another 
female  came  on  at  once  and  wo  liad  a  third  lot  of  fry  the  same 
season.  He  was  marked,  everybody  knew  him  and  he  would 
feed  out  of  your  hand.  Ho  had  the  whole  pond  to  himself,  and 
had  an  outlet  to  a  big  pond,  and  he  actually  roared  three  schools 
of  fry  in  one  season.  Tlie  second  was  not  as  largo  as  the  first 
and  the  third  was  still  smaller  but  in  each  instance  we  took  the 
fry  away  from  him.  That  applies  to  all  males  at  ^[ill  Creek. 
They  receive  the  females  as  fast  as  they  come.     (Laughter.) 

Mr.  Titcomb:  Last  night  Prof.  Reighard  spoke  of  the  sun- 
fish;  when  the  second  female  appeared,  cleaning  off  the  nest 
which  had  the  eggs  on  it.  In  the  case  of  bass  it  is  apparent 
that  the  male  does  not  so  readilv  oust  the  first  familv  of  voun£( 
when  he  performs  his  duties  with  the  second  female.  Tliey 
clean  off  but  once,  I  think. 

Prof.  Reighard :  I  do  not  know  whether  they  ever  clean  the 
second  time. 

Mr.  Bean:  I  wonder  whether  Mr.  Titcomb  or  Mr.  Meehan 
can  give  us  any  explanation  of  the  unusual  production  of  small 
mouth  bass  in  these  Pennsylvania  lakes. 
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Mr.  Mofhaii :    It  is  onlv  one  lake. 

Dr.  Bean :  T^snally  it  is  believed  there  is  a  good  deal  of 
eannii)alisni  among  these  bass.  Why  don't  the  biggest  bass  eat 
the  smaller  ones,  and  thus  reduee  the  number,  as  occurs  in  other 
places?  If  they  have  nothing  else  to  feed  upon,  why  do  not  they 
feed  on  one  anotluT  ? 

m 

Mr.  Titcond):  Thev  do  feed  on  other  food  to  some  extent. 
There  are  shrimp  there  and  other  varieties  of  food  under  the 
rocks ;  there  is  quite  a  lot  of  insect  life  under  small  flat  stones, 
but  the  race  has  become  a  stunted  one,  apparently  for  the  lack 
of  food. 

1  have  knowledge  of  a  lake  in  \'ennont,  formerly  inhabited 
by  several  species  of  common  fishes;  the  bullheads  are  one  of 
them,  and  the  yellow  perch  another.  It  was  stocked  with  small- 
mouth  bass  which  cleaned  out  everv  other  kind  of  fish  in  X\\\> 

■ 

pond,  and  then  became  a  stunted  race,  the  maximiun  weight  of 
the  fish  being  about  %  ^^  ^  pound.  A'ery  likely  it  was  so  in  Lake 
Laura.  We  used  the  fish  in  the  A^'ermont  lake  to  stock  larger 
lakes  for  several  vears. 


EXPERIMENTS  IN  FASTING  OF  FRY. 

BY   CIIAIILKS  CJ.    ATKIXS   OF   EAST  OKLAXD,    ME. 

It  is  my  purjiose  in  this  paper  to  give  further  account  of  the 
experiments  in  the  initial  fecniing  of  fry  of  which  I  told  the 
Society  hust  rear. 

The  purpose  of  those  ex|x»riments  was  to  test  the  correctness 
of  the  opinion,  generally  held  among  fish  culturists,  that  it  is 
necessary  to  he  very  prompt  in  satisfying  the  first  demands  for 
food  on  the  part  of  the  fry  of  all  kinds  of  salmon  and  trout,  the 
penalty  of  neglect  being  the  death  or  irreparable  injury  of  the 
neglectcKl  fry,  some  writers  on  the  subject  having  gone  so  far  as 
to  lav  down  the  rule  that  then*  is  no  safetv  in  the  matter  short 
of  actual  anticipation  of  such  denuinds  by  offering  foo<l  to  fry  a 
good  deal  before  the  absorption  of  the  sack. 

I  was  able  to  say  at  the  time  of  the  last  met»ting  that,  so  far 
as  could  \k*  seen  up  to  the  month  of  July,  fry  that  had  called  for 
food  in  ^[ay  or  earjy  in  June  and  had  l>een  com|Hdled  to  wait 
for  five  days  had  not  apfx^ared  to  suffer  in  consequence, — at 
least  such  treatment  had  not  increased  the  death  rate;  that  fasf- 
ing  for  nine  or  ten  days  had  not  in  all  cases  been  followed  by 
heavier  losses;  that  ^n  the  case  of  the  frv  of  silver  salmon,  of 
which  four  lots  had  fastcnl  respectively  for  five,  ten,  fourtei»n 
and  nineteen  days,  those  that  fasted  the  longest  suffercnl  the  light- 
est mortalitv;  and  that  the  majority  in  the  four  lots  of  silver 
salmon  taken  together,  from  the  beginning  of  the  fasting  down 
to  fifteen  days  after  its  close  with  each  lot,  averaged  little  more 
than  half  as  heavy  as  that  of  the  kindred  fry  that  wen^  promptly 
and  constantly  fed. 

In  the  discussion  that  followed  the  n»ading  of  that  paper  it 
was  suggested  by  Mr.  Talbot  that  though  these  fishes  survived 
the  ordeal  of  the  fast  they  might  have  been  so  stunted  by  it  that 
thev  w^ould  never  reach  the  size  that  thev  would  otherwise  at- 
tain;  and  I  was  compelled  to  acknowledge  that  there  was  good 
ground  for  fearing  that  such  would  be  the  effect.  I  have  now 
evidence  in  this  matter  which  I  am  glad  to  lay  before  you. 
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All  of  the  survivors  of  the  starvation  treatment  in  1905  wen 
kept  flinmgli  ttic  pcnson  until  Oftobi'r,  i-Hc-li  lot  by  itst'lf.  nnd  f«d 
«n(i  (ithprwise  treated  as  nearly  ns  jiossible  in  a  unifonii  maa* 
nor,  except  as  1o  space,  an  extrplion  tlmt  I  shall  refer  to  a^n. 
These  experiments  were  tried  in  wooden  troughs,  all  12%  Inchw. 
wide,  and  with  a  water  depth  of  4  or  o  inches. 

First  let  us  look  at  the  experience  with  Atlantic  BalinoD> 
There  were  two  series  of  experiments  with  this  species,  eaeh  SP* 
ries  embracing  four  lots.  The  lots  of  the  tirBt  series  numbered 
ot  the  start  each  1,000  advanced  fry,  and  each  lot  was  maini- 
(ained  in  a  trough  ten  feet  long.  The  lots  of  the  second  st'rie* 
numbered  500  each,  of  the  same  age  and  origin,  and  they  were 
kept  in  troughs  five  feet  long.  In  each  series  tlie  fasts  were  for 
5,  10,  15  and  20  days  respectively.  It  was  found,  as  slated  in 
the  former  paper,  that  for  a  period  beginning  with  the  com^ 
menccmenl  of  the  fast  and  extending  to  I-"i  dujs  after  its  closp 
in  ifach  case,  Atlantic  salmon  that  had  fasted  for  5  days  suf- 
fered a  lighter  mortality  than  tliose  ot  tlic  same  origin  thai  wae 
fed  promptly;  that  those  fasting  10  days  suffered  a  lighter  mor- 
tality in  one  case  and  a  heavier  in  the  other;  but  that  the  fasts 
of  15  and  20  days  were  followed  by  a  greatly  increased  mortality 
in  both  series.  This  iudieated  that  10  days  was  perhaps  longer 
than  such  fry  could  be  safely  compelled  to  fast  under  the  given 
circumstances. 

For  the  purpose  of  comparing  the  deiyh  statistics  of  these 
fishes  through  the  rest  of  the  season  I  have  arranged  a  i^tatement 
in  which  the  number  of  fish  left  at  the  beginning  of  each  month 
is  made  the  basis  of  the  percentage  for  that  month.  On  this  basi? 
it  is  found  that  the  losses  in  both  series  of  Atlantic  salmon  were 
much  heavier  in  the  cases  of  the  most  extended  fasts;  for  August 
the  losses  were  exceedingly  light,— but  a  trifle  heaviest  among 
those  that  had  fasted  15  and  23  days;  for  September  the  differ- 
ence, though  almost  extinguished,  still  holds  against  the  20-day 
fast^TS  of  the  second  series,  while  in  the  first  scries  the  heaviest 
lossi's  followed  the  10-day  fasts,  next  coming  the  20-day  and  5- 
day  fasts  successively,  and  the  loss  following  the  15-day  fast  be- 
ing the  lightest  of  all.  These  September  losses  were,  howeTer, 
exceedingly  small,  the  heaviest  being  less  than  one  per  cent. 

On   the   17th  of  October,   all   these  Atlantic  salmon   were 
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weighed,  and  it  was  found  that  the  heaviest  fish  were  those  that 
had  the  shortest  fasts,  they  were  averaging  35  and  37  grains  re- 
spectively ;  but  the  smallest  fish  were  not  much  smaller,  28  grains 
for  the  15-day  fast  of  the  first  series  and  29  grains  for  the  20-day 
fasts  of  both  series.  Now  comparing  these  with  a  control  lot 
consisting  of  2,986  fish  that  had  been  fed  promptly  and  continu- 
ously, we  find  that  the  latter  had  not  attained  any  greater  size 
than  the  smallest  of  the  first  series  of  fasters  and  only  a  single 
grain  larger  than  the  smallest  of  the  second  series,  and  that  out 
of  the  8  lots  of  fasters  there  were  5  lots  that  actually  outstripped 
in  growth  the  full-fed  fish. 

Turning  now  to  the  brook  trout,  we  find  that  in  August  and 
September  the  losses  were  very  much  heavier  than  with  the  At- 
lantic salmon,  but  the  distribution  of  the  losses  was  such  as  to 
forbid  anv  decided  conclusions  favorable  or  im favorable  to  the 
fasts.  October  16th  they  were  all  weighed,  with  the  very  inter- 
esting result  that  the  larger  fish  were  among  those  tliat  had  fast- 
ed the  longest,  the  average  being,  from  the  short  fasts  upward,  99 
grains,  102  grains,  109  grains  and  127  grains,  successively,  and 
the  last  named,  which  had  fasted  19  days,  had  attained  an  aver- 
age weight  14  grains  (over  10  per  cent.)  greater  than  that  of  a 
lot  of  3,595  trout  that  had  not  fasted  at  all. 

The  lake  trout  suffered  so  lightly  during  the  late  summer  and 
autumn  as  to  hardly  afford  any  data  except  of  a  negative  char- 
acter (indicating  that  the  fasting  had  done  no  harm)  and  in 
October  the  weighing  showed  that  the  two  lots  of  greatest  mean 
weight  were  those  that  had  fasted  the  longest. 

The  mortality  among  the  silver  salmon  was  too  light  between 
June  and  October  to  afford  data  for  comparisons,  and  the  Octo- 
ber weighing  afforded  data  for  only  the  negative  conclusions  that, 
when  compared  with  each  otlier,  the  long  fasts  had  been  little  if 
any  more  detrimental  than  the  brief  ones;  but  when  compared 
with  a  control  lot  of  2,441  salmon  of  the  same  species  and  age, 
it  is  found  that  these  early  and  full-fed  fish  were  decidely  heavier 
than  any  of  the  fasters. 

I  must  call  your  attention  to  certain  points  in  which  we  arc 
liable  to  err  in  our  interpretation  of  the  results  above  stated. 
Let  us,  in  illustration,  take  up  again  the  observations  made  on 
the  brook  trout.    It  was  observed  that  the  survivors  of  the  brook 
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<\xt  thill,  fatiteil  ISl  ilay(i  had  utttiiiicil,  on  Octobrr  111.  n  mean 
■ighl  of  14  graine  (or  10  per  wot.)  heavier  lliaii  iht?  Dsii  of 
ic  ^iinif  i>jH'('ies  and  same  nrigitial  1o1  ihnt  lind  Infii  fill  ]irom|ttl\ 
nd  abiiiiduutly.  and  thiit  wich  inovf  in  tho  k-ii)rth(.-iiiiig  of  tlie 
fant  haii  Ison  fotlowod  Uv  an  in(?reaBe  in  size.  Xow  without  eoii- 
sidcmtioii  of  any  other  cin-iimstaiici-'s  than  ihoce  1  liuvr  luimH. 
thi-  c-onc'liisiiip]  if  at  oniv  suggv'wtfil  that  thi-  fiislini;  was  thi- 
cautM)  of  the  inc-rcawd  growth.  Hut  let  lis  bpware  of  jumping 
at  conditions.  I^'t  ub  s-e  what  other  inrc-umhlancnc  there  were 
which  may  have  had  a  lieariiijf  on  tlie  i-nsi-.  Thi-  ditTcn-nt  lote  of 
trout  in  the  experiment  eaine  nrijrinally  from  the  same  lot  of  ogfis. 
60  it  is  not  likely  thai  there  tould  liave  been  any  eongenital  dif- 
ferenci'  in  euiweily  for  jrrowth.  They  wen-  retired  in  water  of 
tile  same  (iri^in  and  the  ninie  ehanieUT  in  toinpe  nil  lire  and  oilier 
respects.  They  received  after  liie  fast  the  same  food,  adminiifler- 
ed  in  the  ttatne  way  and,  it  was  giippritied,  in  the  same  quantity. 
But  in  one  resix'ct  theri'  wmn  an  'niportant  dilfen-nci-  in  the  con- 
ditions to  which  the  different  lote  wen*  Hiilijwle-d:  it  wbs  thr 
matter  of  apace.  Tlie  lots  of  fasting  trout  wen-  kepi  in  irou^h* 
uniformly  5  feet  long,  while  the  main  lots,  tlu-  control  lot  among 
Ihcin.  wen'  in  troughs  11)  fi-t-t  long.  The  curvivon'  of  the  IH-dftr 
fanU'rii,  iiidy  K.'i  '.»  iiiiiidier  at  tlie  Iteginning  of  Oelulter,  had 
about  .5  tiijuare  feel  of  space  or  \  square  foot  for  38  fish.  'Kw 
other  fasters  had  much  less  space,  then'  Ih'Iii^  more  tish  lo  th« 
square  foot,  and  the  control  lot  had,  during  the  last  part  of  the 
season,  onlv  one  scjuan-  fiwit  of  spacv  for  lOt  fish,  and  earlier 
were  still  more  cnnvded.  Here,  ihen,  i^  ;ni  iniporlant  advanta;.i- 
enjoyed  hy  ihe  siilij(K-ts  of  ilu-  l!l-.iay  fast:  they  had  thn-e  or 
four  times  as  much  nmm  as  the  nin'mally  treated  fish  with  whicli 
Ihcy  wiTO  coiuiiareil.  and  far  more  nwun  than  any  of  Ihe  trout 
that  fasted  for  shorter  pi-riiMls:  and  this  may  acecniut  for  tlu-i 
extraordinary  gain  in  size. 

There  is  one  other  jioint  wortli  considering  in  this  conniH'tio 
It  would  seem  almost  inevitnlili-  lliat  iu  llie  se\ere  ordeal  of  I 
fasting  experinu'Uts  the  lish  that  would  soonest  suceunib  wo 
l>e  Ihe  weaklings,  and  those  thai  would  survive  the  s*-vercsl  t 
would  he  ihosc  of  f.'rcatcsl   iiinuti'  |>iiwers  of  endurance  and 
eiilieration.     This  may  hine  hceii  anoiluT  factor  of  import 
in  bringing  about  the  ri'markalilc  results  laid  lieforc  you. 
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ihoiigh  it  is  going  a  little  outside  of  the  purpose  of  this  })a)H^r, 
I  venture  to  suggest  that  until  investigation  shall  determine  tlio 
matter,  it  be  regarded  as  an  open  question,  whetlier  tlie  starva- 
tion proct»ss  may  not  be  advantageously  applied  in  a  ])raetical 
way  to  the  wet^ding  out  of  weak  fish  from  onr  broods. 

To  sum  up  conclusions,  I  think  the  data  here  laid  before  you 
warrant  us  in  concluding  that  fasting,  carried  to  the  extent  of 
incipient  sranation,  thcnigh  t  nuiy  greatly  n»tard  the  growth  of 
fry  and  fingerlings  in  th', Ir  earlv  stages  and  produce  actual  em- 
aciation, dot»s  not  permanently  stunt  them  but  leaver  with  them 
the  capacity  of  attaining  normal  size  l)y  rapid  strides  when  ])laced 
under  favorable  conditions. 

FASTING  EXPERIMENTS  J905. 


Lot  No.: 


Kind 


No.  at 
Start 


Iw4»ngth  of  Fast 


1832  A» 
1832  A2 
1832  A^ 
1832  A« 


li68  A 
176SB 
1768  C 
17(WI) 


Silver  Salmon 
Silver  Salmon 
Silver  Salmon 
&i  lyerSa  I  mon^ 

Brook  Trout 
Brook  Trout 
Brook  Trout 
Brook  Trout 


li47  A  I  Lrfike  Trout 

1747  B  I  Lake  Trout 

174.  C  i  I-Ake  Trcmt 

1747  D  I  Lake  Trout 


1847  A 
1847  B 
1847  C 
1847  D 


Atlantic  Salmon 
Atlantic  Salmon 
Atlantic  Salmon 
Atlantic  Salmon 


1847  K  I  Atlantic  Salmon  i 

1847  F  I  Atlantic  Salmon 

1847  a  '  Atlantic  Salmon 

1?47  FI  j^  Atlantic  Salmon  | 

1768  1  Brook  Trout         I 

183!  C  I  Silver  Salmon 

IMl  I  Atlantic  Salmon  i 


500 
&U0 
500 
500 

l.OOO' 
1.000 
1,000 
1,000 

100 
W) 
100  I 
100^ 

um  I 

1.0<10 
1,000 
1.0<JO 


5  (la 
10  da 
14  da 
19  da 

5  da 

9  da 

14  da 

19  da 


ys 
ya 
ys 
ys 


500 
500 
50<) 
500 

19.174 
2.5<N) 


5  ds. 

9  ds. 

14  ds. 

19  ds. 

5  ds 
K.)  ds 
1")  ds 

20  ds 

5'ds 
1<)  ds 
1^  ds 

I'O  ds 


ys 
ys 
ys 
y  s 

aftor  t)  ds. 
after  6  ds. 
after  «  ds. 
after  6  ds. 

..  unfiltered 
.,  untiltered 
,.  un filtered 
..  unHltered 


filtered  water 

filtered  water 

filtered  water 

filtered  water 


feeding 
feeding 
feeding 
feeding 

water 
water 
water 
water 


Dates   of 
Exi)eriment 


May 

IS  to  22 

May 

18  to  27 

May 

IS-  to  31 

May 

IS  to  June  5 

May 

2:i  to  27 

May 

23  to  31 

May 

23  tnJimp  5 

May 

23 -June  10 

May 
May 
May 
May 

June 
June 
June 
June 

June 
June 
June 
June 


23  to  27 

23  to  31 

2;}  to  June  5 

23-June 

10 

4  to  s 

4  In  13 

4  to  18 

4  to  2:j 

4  to  S 
4  to  13 
4  to  IS 
4  t  o  2*i 


r 

1 

iUH 

■ 

Th 

.1 

•  vual  AhTtina 

Kd. 

1 

■ 

FASTING  EXPERIMENTS-Coolin 

1 

I,i.t  No. 

1X>83E8  AND   PERCENTAGE   BASED   ON   N 
FiaH  AT  FIRST  OK  KAL'H   MONTH 

UMBER  or 

May         ;        June         |         July         1      Au«u« 

acpt*mb«T 

IjDss!Perc'l.lI.nBSlPerF't.|L;08H|Prro-t.]LAas|Pero't. 

LfSMpCTI-t. 

Si:  ::::: 

5 

1.2 

I 

■ 

61 
3U 

2  '"";« 
0  

0 

■■■■;«■ 

s 

1?«D  

IT47A   

S 

'.S 

1 

E 

1 

ill  J:S 

IS 

IS 

;i 

t 

z. 

iS 

70 

S3" 

i 

~1 

IW 
S3 

00 

30" 
DO 

11  S 

0 

■■■sin' 

EE 

JW  _IZ.M 
U      1S.IS 

10 
~0" 

s 

ilw 

.81 

t 

1M7D  

"":io' 

1 

JE 

ffi=.::;::: 

FASTING  EXPERMENTS-Cooclodtd. 


Quartpra 

Weight  of  Survlv 

ors  In  O 

tober 

Lrf>t  No. 

No,           Total 

Weighing 

Weighed  Weight 

Wght 

ISS 

10  (t.  trough 

lo8 

la 

s 

17«8D 

Del.  16 

ITS 

3-3 

in 

»S 

i» 

JM7H 

Oct,  17 

392 

I-IO 

a 
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Fa stl YLg   $K^cru im^zn'ts 


u*Tva/ 


Co-rv't-roC 


m    M 


3r-eo*K:    OTO-ijdtr 


Jbutr 


Jtut 


^t^m^m^^m^i^  ^^^^"""^"^"^ 


JjcJt^      Jnxnjct 


VoAtr 


Jvutf 


J^^t^tQ/\r%^^     Scxlyrv(rru 

fiU,  t$dU  \rU.  ^dL4 


TaJr 


D 


2^ 


^u^ 


D       D 


%»- 


n 


at6ai 


TYXJffy^ 


TTprrrruxlLi 

n 


tSeofl  •^oll  dUtfyU»»w4;~  \  h^^tfUJiJijisff\^XSr :^\ysmJuir^ 


I 


•  Mr,  Atkiiiii;  (Rcforc  n-mlirif;  pujR'r.)  WIkti  T  lK-};an  tliwp 
I'Xpcriniciits  in  190a  1  did  not  cxiiivt.  ttic  results  nrhirti  1  hnw 
found,  and  I  liope  you  will  bear  in  mind  that  i  trifd  to  («■  im- 
[lartiiil  and  haw  cvfrvUiiiiK  acciiniti'ly  iloiic.  and  liavf  tried  to  W 
ta'ir,  iriod  nnt  tn  wnrp  tin-  i-vidiwf  in  any  wny.  1  read  n  pajHT 
last  vi'ar  on  the  enhjt'ct  and  now  I  have  ewnipthinj:  lo  add. 

During  the  reading  of  thi'  paper  Mr.  Atkins  made  tin-  follow- 
ing fominente. 

(Showing  diajfrani  of  sine  of  Allantie  siilnioii.) 

Il  made  no  differento  in  the  siw  of  ilsh  in  October  whiHher 
(liey  fasted  live  or  twenty  dayp.  So  that,  the  early  and  continu- 
ous fifding  had  apiMirently  done  the  fish  no  giK)d.  I  would  not 
Hay  that  it  had  not  done  it  any  (jftod  hut  so  far  as  Ihe  weight  iB 
Oetolier  showed  it  had  not  <lonc  any  good. 

(Showing  diiifrranis  of  Mlnntie  salnmn  of  varinns  Bizeo  ro-- 
Bultiiig  from  various  jieriods  of  fasting.) 

The  control  lot  of  silvur  salmon  was  couiiidiTuldy  liirf;i>r  than 
niiy  of  thf  diagrams  sliow. 

(K^hihiting  diagrams  of  lake  trout,) 

These  hike  trout  were  fed  for  r;ix  days  Ix'fon'  the  fasting  l>e- 
gan  auil  then  they  wen-  made  to  fast  five  days,  nine  days,  four- 
teen days  anil  uineteen  days,  and  the  n'sult  was  that  in  Oetolwr 
the  survivors  did  not  dfTer  a  great  deal  in  weight.  This  is  avi-r- 
a<re  .^JKe,  and  tli.'  heaviest  was  in  the  ease  of  th(.se  that  had  fasted 
fcuirteui  ilavs. 


I 
I 


(Sliowing  diafrra 


foi 


1  of  lirook  trout.) 
ik  trout  in  the  same 
I'twn  days  fasting. 


T)r.  Bean:  I  would  like  to  ask  whether  or  not  the  starved 
fish  whMi  vvei-.'  sulimitled  to  a  test  of  nineteen  days,  took  foo.| 
readily  aftn-  the  starvation  imtioiI,  when  it  was  otTeml  to  them. 

Mr.  Atkins:  Yes.  in  every  eas.-.  Just  as  socni  as  the  fish  were 
nirer.d  food  they  ap|Kared  lo  l:e  eiHirely  n^ady  to  take  it,  and  in 
a  few  itays.  in  every  ease,  they  a|iiieari-<l  to  he  [lieking  up. 

Dr.  Heari:  Then  th.-se  expernients  wouhl  lead  the  way  lo 
vt  ry    im|iortani    jiraetieal    results,   nanu'ly.   the    weeding  i^nt  of 


"\ 
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starvelings  or  weak  fish,  and  the  advantage  accruing  in  long  dis~ 
tance  transportation  of  fry. 

Mr.  Atkins :    Yes,  sir. 

Mr.  Clark :  I  agree  with  the  doctor  that  it  is  very  important, 
and  I  would  like  to  ask  Mr.  Atkins  about  those  lots  of  lake  trout 
that  were  fed  six  davs  after  tliev  wer«  taken  from  the  trav. 

Mr.  Atkins:  They  were  fed  when  tliey  appeared  to  l>e  ready. 
We  were  trying  them  from  day  to  day  and  as  soon  as  we  found 
anv  fish  that  would  take  the  food,  then  these  fish  were  fed. 

Mr.  Clark:  In  other* words,  they  were  of  such  size  that  if 
yon  were  going  to  distribute  fry  witliout  feeding,  they  were  ready 
to  be  distributed  ? 

Mr.  Atkins:    Yes,  sir. 

Mr.  Clark:  That  is  the  point.  I  have  always  advocated  tliai 
fry  should  be  distril)uted  a  few  days  before  the  sac  was  entirely 
gone.  That  is  the  point  that  I  wanted  to  nuike.  We  need  not  Ik? 
in  a  hurry  about  j)utting  our  fry  out,  and  these  I  understand, 
were  fed  six  days  and  then  went  through  the  period  of  starvation. 

Mr.  Atkins:    Yes,  sir. 

Mr.  Clark:  In  other  words,  the  probabilities  are  that  in  the 
case  of  these  fish  that  had  been  fasting  nineteen  days,  and  in- 
cluding six  days  of  feeding,  about  twenty-five  days  would  have 
elapsed  after  the  absorption  of  tlie  sac.  Do  you  think  that  tlicse 
fish  would  be  in  as  good  condition  to  plant  as  fry,  as  they  would 
if  they  had  been  taken  without  any  feeding?  That  is  the  point 
I  want  to  get  at. 

Mr.  Atkins:     I  hardlv  know  how  to  answer  that.    You  mean 

« 

whether  these  fish  after  feeding  and  fainting  would  be  in  as  good 
condition  to  transport  and  plant  as  though  they  had  been  taken 
in  the  very  beginning? 

Mr.  Clark:  Yes,  sir.  Your  (\\})erinients  showed  that  thf\v 
were  ready  to  take  the  food,  did  so,  and  grew  raj^idly. 

Mr.  Atkins:    For  instance,  the  experiments  show,  they  are  in 
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favor  of  till'  vipw,  llifit  tln?_v  ivoulil  i-lanil  transportation  just  a 
wHi  then  as  before. 

Mr.  Clark:    That  is  quite  a  point,  I  think  for  those  who  are 
distributing  fry.    There  has  nlways  Ijecn  such  a  linrry  to  get  tlw 
fry  out  early,  in  order  that  they  may  find  plenty  of  food  either  as  ■ 
soon  as,  or  before  the  sac  is  entirely  absorbed. 


Mr.  Titcomb:  Is  not  there  another  point  there?  I  want  to 
ask  two  or  three  questions  in  connection  with  il.  But  the  first 
important  point  is  the  fact  that  tliis  fish  will  stand  nmetecn 
days  fasting.  We  will  say  tliat  you  distribute  them  just  as  they 
lire  ready  to  lake  food ;  a  gn-ai  many  j»eop!c  argue  that  they  are 
very  weak  and  get  very  little  food.  We  will  atrknow lodge  that 
some  of  tliem  fast  after  they  are  planted,  more  or  less,  after  the 
first  19  days.  But  this  brings  out  the  conclusion  that  that  fast-  ^ 
ing  is  not  going  to  injure  them,  as  it  is  a  point  in  favor  of  fry 
planting. 

I  want  to  ask  Mr.  Atkins  if  he  sees  any  advantage  in  feed-  ^ 
ing  R  days  juat  before  the  sac  is  a,b8or1)ed,  before  fasting,  or  would   i 
Ihe  other  inelliod  be  best,  of  having  them  begin  the   Tn.-^t  im- 
mediately ? 

Mr.  Atkins:  I  see  no  advantage  in  this,  but  I  had  heard  it 
said  that  it  was  better  to  avoid  any  feeding  and  then  interrupt- 
ing it. 

Mr.  Clark :    That  is  right. 

Mr.  Atkins;  So  T  thought  I  would  try  that  series  of  lake 
trout  in  that  way,  feeding  thein  a  few  days  first  and  then  making 
them  fast,  and  they  came  out  in  very  good  shape — in  such  very 
good  shai>e  that  in  several  thousand  there  were  only  two  losses 
in  August  and  two  in  September. 

Mr.  Titcomb:  Another  question:  Between  the  control  ex- 
periment and  the  other  did  you  consider  the  volume  of  water  sup- 
plif d  to  eaeh  trough  as  a  factor  ? 

Sir.  Atkins:    Well,  not  carefully,  no  sir. 

Mr.  Titcomb :  You  gave,  of  course,  a  much  larger  fiow  to  the 
control  trough  which  had  the  larger  numl»r  of  fish  in  it,  than 
to  the  others? 
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Mr.  Atkins :  I  suppose  that  we  did,  but  that  matter  was  ouly 
looked  at  and  no  measurements  were  made  that  I  can  now  recall. 

You  do  not  know  the  volume  of  water  that  flowed  to  each 
trough  ? 

Mr.  Atkins :    I  cannot  state  it  now. 

Q.  Don't  you  think  that  that  is  an  important  feature  to  con- 
sider in  a  c6ntrol  experiment? 

Mr.  Atkinn:    Yes,  I  do. 

Mr.  Titcomb :  I  think  these  experiments  are  grand,  and  arc 
bringing  out  some  very  valuable  information.  Some  of  you  may 
not  have  read  Mr.  Atkin's  paper  of  last  year  in  which  he  brought 
out  the  point  that  it  was  not  necessary  to  begin  the  feeding  of  the 
fry  immediately  after  the  sac  was  absorbed  or  before.  Mr.  At- 
kin's  experiments  demonstrate  conclusively  to  me  that  there  is  no 
necessity  of  giving  those  fish  any  food  until  several  days  after 
they  naturally  would  take  it.  I  should  conclude  from  the  experi- 
ments that  instead  of  giving  food  to  sac  fry  in  the  later  stages, 
as  many  do,  it  is  a  waste  of  food  and  not  only  a  waste  of  food  but 
it  is  apt  to  foul  the  water.  You  eliminate  all  that,  and  the  con- 
clusion is  reached  that  it  is  as  well  not  to  feed  the  fish  for  sever- 
al days  aften#liey  are  able  to  take  food. 

Mr.  Atkins:  These  experiments  indicate  that  there  is  no 
advantage  in  feeding  while  in  the  sac  stage,  and  it  would  be 
simply  a  waste  of  food  and  a  pollution  of  the  wafer,  and  we  have 
another  series  of  experiments  in  the  same  line  going  on  this 
summer  and  so  far  as  we  have  gotten  with  them  they  are  telling 
the  same  story  as  last  year's  experiments,  and  the  last  year's  ex- 
periments told  the  same  story  as  some  I  tried  once  or  twice  be- 
fore, only  less  carefully;  ho  I  feel  safe  in  saying  that  there  is 
no  particular  hurry  in  feeding  the  fry;  if  they  have  to  fast 
several  days  after  they  first  wish  for  food,  it  will  not  be  likely 
to  do  them  any  harm. 

Mr.  Titcomb:  How  many  days  would  you  suggest,  in  a 
general  way,  should  elapse  after  the  sac  is  absorbed  before 
you  begin  to  feed — from  what  experiments  you  have  made  ? 


s:  Wi'll  iiiitt.  n'lillv,  1  htn-i:'  not  fioiv  m  fur  hc  In 
ronmder  thai.  In  fact  \  Imvc  not  vpt  intrfxlucvd  iiilo  itdual 
pniftii'c  nny  rulo  whifJi  would  delay  the  fi-wlinp  at  all,  hul  ! 
Imvi'  nilowcil  llu'  fish  In  Iw  fvd  as  fnun  an  thov  wauled  food,  ex- 
I'i'iii  till'  i'\[;iTiintnlii!  lots..  I  tliiiik  I  nu^hl  to  »Uul\  thai  r  I!t- 
tl<'  fiirtliiT  iiiid  ei'e  if  thiTc  would  not  lio  H  positivi'  attvaiilag*-  in 
wiihli^liiiiifT  food  for  «'Vi.tuI  ilnyc. 

Dr.  Birgc;  Would  it  not  1k'  iioeisiblf  to  jmt  serpens  into  the 
tniiij<hs  t'o  iluit  till*  control  fish  and  Ihr  fish  you  arv  cxiKTinient- 
:ng  on.  should  have  endi  thi-  mmt>  ainnunl  of  water  snrfaw? 

Mr.  Atkin 

Dr.  Bir((e:  Yen.  and  as  the  fish  died  eonhl  you  not  put  in  n 
wire  tcTi'en,  for  instance,  to  eiit  iheee  fish  off  from  part  of  thu 
trough,  as  they  ^'t  fewer  in  numlKT,  so  that  you  will  hnvo  jii«t 
so  many  flah  to  the  square  toot  ? 

Mr.  Atktnn:  Y(»,  I  think  tJmt  would  b«>  worth  while,  ho  that 
as  Ihe  fish  died  off  the  space  eoidd  he  lessened :  and  then  I  \ 
hardly  expect  the  same  results,  because  I  think  the  great  growth 
shown  by  thesi'  fish  that  fasted  so  long,  was  eery  likely  owing  iii 
the  main  to  having  so  much  extra  room. 

Dr.  Birge:  That  is  true  of  invertelirates,  that^iey  wilt  grow 
much  more  rapidly  with  nion>  spaw. 

Mr.  Titeomb:  I  would  suggest  that  in  further  experimenls 
you  consider  the  volume  of  wiiter  iind  make  the  control  e.xiK'ri- 
nients  exactly  alike.  Have  the  dimensions  of  the  trough  for  dach 
ex]MTiment  the  same,  and  the  volume  of  water  the  same;  and 
as  you  increase  the  volume  with  tlie  growth,  if  you  do,  keep  a 
record  of  that.  And  this  suggests  whut  Dr.  Birge  has  said :  One 
tiling  you  want  to  bring  out  iu  connection  with  this  experiment 
is,  what  is  the  actual  numlnT  of  trout  of  a  certain  age  or  siz<',  or 
other  fish,  like  the  salmon,  which  can  be  carried  in  a  foot  of 
water  to  liest  advantagi".  That  is  a  point  which  we  ought  to  be 
able  to  publish  in  our  fish  cultural  books  as  well  as  thp  other. 
That  would  come  in  with  your  ex[>erimentfi  very  nicclv,  I  should 
think.  "  "  ■ 

Mr.  Atkins:    Yes. 
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Mr.  Clark:  I  wish  that  this  diseu^sion  nii^ht  continue  tho 
remainder  of  the  day.  I  think  here  is  one  of  the  most  important 
papers  and  subjects  for  the  iK^nefitof  fish  culture  that  has  bwn 
brought  out.  I  am  very  glad  that  Mr.  Atkins  did  not  make  these 
experiments  and  bring  this  matter  to  notice  twenty-five  years  or 
more  ago,  when  they  called  me  the  father  of  the  fingerling.  He 
is  certainly  knocking  my  theory  all  to  ])ieces,  that  it  is  so  much 
better  to  plant  fingerling  fish.  I  have  always  advocated  that  the 
reason  for  planting  fingerlings  instead  of  fry,  was  because  they 
were  stronger  and  better  able  to  take  care  of  themselves.  How- 
ever, from  the  exjx^riments  made  by  Mr.  Atkins,  even  starved 
fish  are  readv  to  take  food,  and  I  certainiv  think  that  this  verv 
important  matter  should  Ik»  further  investigated,  and  I  trust 
that  Mr.  Atkins  will  continue  along  the  same  lines  he  has  stj 
suceessfuUv  starti^d. 

Dr.  Bean :  I  do  not  see  any  other  ])aiK»r  on  this  programme 
in  which  the  question  of  feeding  fry  is  likely  to  come  up.  There- 
fore I  hope  you  will  allow  me  to  make  a  few  remarks  about  an 
experiment  with  broMTi  trout  this  year.  There  is  always  a  time 
in  the  life  of  a  trout  when  it  will  refuse  to  take  food.  In  fact 
the  mortality  among  trout  is  largely  due  to  the  refusal  of  the 
fish  to  take  the  food  offered  to  it,  particularly  where  liver  and  al- 
lied foods  are  employed.  There  were  cases  of  this  kind  this  year 
in  Mav  and  June  at  several  stations  in  New  York  state,  and  the 
men  in  charge,  old  fish  culturists,  men  of  experience,  tried  in 
every  way  possible  to  induce  the  brown  trout  to  feed,  but  without 
success,  until  they  had  arrived  almost  at  the  point  of  death  from 
stan^ation.  Liver  was  used  and  whatever  other  dead  animal  food 
of  that  sort  was  availal)le,  but  without  success.  Then  the  fish 
doctor  was  called  in,  and  naturally,  as  the  species  was  brown 
trout,  he  suggested  crustacean  or  molluscan  food.  Well,  as  the 
crustacean  food  at  these  stations  was  the  more  readily  obtainable, 
the  superintendent  was  asked  to  try  a  variety  of  shrimp,  which 
was  very  plentiful,  just  to  take  the  shrimp,  crush  them  in  a  sieve, 
and  make  an  emulsion  corresponding  with  the  liver  emulsion. 
This  was  tried  at  two  stations,  and  in  less  than  15  minutes  all  of 
the  brown  trout  which  had  refused  to  take  food  were  feeding 
merrily,  and  the  situation  was  saved.     I  suppose  this  has  been 
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done  by  oth^  fifth  culturiata,  but  I  waa  anxious  to  relate  it  here, 
hoping  it  might  li<'l{i  -ot]!!"  otln'r 

Mr.  Meehan :  Occasionally  we  have  found  where  fry  refoae 
to  take  food,  that  the  addition  of  a  little  salt  would  sometiiaec 
have  the  effect  of  Btarting  them  to  feed,  that  ie,  a  mixture  of  a 
UtUe  salt  with  liver,  not  very  much,  just  a  littte — ^we  found  that 
particnlarly  in  the  case  of  some  Atlantic  salmon  that  woold  not 
feed  until  we  put  a  little  salt  in  their  food,  and  then  the^  took  it 
with  readiness.  Whether  that  would  work  oat  a]  1  ilnmi^h  or  not 
I  could  not  say,  but  in  our  hatcheries  it  did  very  ncll  with  xhe 
Atlantic  salmon  and  in  one  or  two  cases  with  bi-uuk  trout.  Wu 
very  seldom  had  much  trouble  with  regard  to  ihe  qucfltion  of 
feeding,  but  oceaBionally  they  would  not  take  fotMl.  and  when 
they  did  refuse  we  found  diat  the  salt  would  help. 

Dr.  Bean:  We  tried  that  method  also  but  without  su<;i.'ej«. 
We  tried  another  article  of  food  which  has  been  mvd  by  a  good 
many  members  present,  salted  haddock  roe,  but  Diat  did  not 
tempt  them.  Nothing  but  the  food  which  thej'  wankMl,  wliicli 
happened  to  be  shrimp,  filled  the  bill. 

Mr.  Titcomb:  The  question  of  salt  in  the  food  has  come  up, 
which  leads  me  to  express  the  desire  that  the  (ish  eulturists  who 
handle  trout  will  make  control  experiments,  feeding  fresh  liver 
and  meat  which  has  a  trifle  of  salt  in  it.  Some  fish  culturists 
who  raise  large  quantities  of  Atlantic  salmon,  brook  trout  and 
land-locked  salmon,  use  no  salt.  I  think  there  is  a  good  oppor- 
tunity for  control  ex|M'rinients  there.  This  is  merely  a  sugges- 
tion. 

If  this  subject  is  exhausted  I  want  to  ask  Dr.  Bean  to  tell  us 
something  more  about  this  brown  trout  work.  We  have  given  up 
the  propagation  of  the  brown  trout.  We  consider  that  fish  ob- 
jectionable because  it  is  not  as  good  as  the  brook  trout  and  when 
placed  iu  the  same  stream  with  the  brook  trout  we  understand 
it  is' so  cannibalistic  that  it  eats  the  brook  trout.  It  is  a  stronger 
and  larger  fish,  and  should  not  be  planted  in  any  brook  trout 
waters,  from  our  point  of  view. 

Dr.  Bean :  I  do  not  know  just  the  particular  point  Mr.  Tit- 
comb  wants  to  know  about  the  brown  trout  work  in  New  York 
State. 
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Mr.  Titcomb :    The  extent  of  it. 

Dr.  Bean :  The  extent  is  much  less  than  it  was  a  few  vears 
ago,  and  the  policy  of  the  commissioner  is  in  line  with  Mr. 
Titcoml/s  suggestion,  that  the  brown  trout  should  never  be 
planted  in  any  waters  that  have  brook  trout.  Beaver  Kill  River 
illustrates  the  bad  effects  of  this  method.  A  friend  of  mine, 
a  very  expert  angler,  told  me  he  got  ten  brown  trout  to  one  brook 
trout  in  the  Beaver  Kill;  the  cause  of  that  is  unquestionably  (at 
least  in  the  minds  of  the  anglers,  and  it  seems  reasonable)  that 
the  brown  trout  destrov  the  brook  trout.  If  thev  do  not,  thev  at 
anv  rate  destrov  the  food  of  the  brook  trout,  which  amounts  to 
the  same  thing.  So  that  the  work  of  New  York  now  is  very  much 
reduced  in  volume,  and  there  is  a  continual  desire  on  the  part  of 
the  commissioner  to  refuse  applications  and  in  fact  he  doi\s  pos- 
tively  refuse  applications  for  brown  trout  to  be  planted  in  brook 
trout  waters.  Thev  are  suitable  for  some  waters,  undoubtedlv, 
waters  which  contain  no  other  trout,  and  have  done  verv  well 
there.  But  this  year  there  is  a  very  grave  difficulty  with  the 
brown  trout,  which  is  no  doubt  familiar  to  most  of  you,  and  that 
is  the  ulcer  disease  which  has  broken  out  in  some  places,  particu- 
larly in  streams  which  are  polluted  with  drainage  from  manure 
heaps;  and  it  is  so  fatal  that  there  is  a  very  strong  inclination 
to  discontinue  absolutely  the  use  of  such  streams  in  the  future 
for  all  race  and  pond  work  at  stations,  believing  that  unless  the 
head  ^  aters  can  be  controlled,  so  that  the  cause  can  be  absolutely 
removed  and  the  waters  be  disinfected  by  quicklime  or  in  some 
other  way,  it  is  useless  to  attempt  to  remove  that  bacillus  which 
causes  the  ulcer  disease  and  destrovs  the  brown  trout. 

Mr.  Titcomb :    Does  it  infect  the  other  species  ? 

Dr.  Bean :  Xone  except  the  brook  trout.  The  rainbow  trout 
is  immune  thus  far,  but  it  is  very  fatal  to  the  brown  trout. 

Mr.  Whish :  Once  again  the  lay  brother  finds  a  chance  to  gi^t 
back  at  the  scientist.  We  have  had  in  this  societv  several  con- 
fessions  during  past  years  which  have  evidently  been  good  for 
the  soul,  and  I  have  just  chuckled  over  them. 

It  all  comes,  in  my  judgment,  from  trying  to  get  something 
foreign  in  place  of  something  which  is  native  born,  believing 


!  B  thing  comeB  from  Europe  it  is  just  a  little  belter 

I  ng  that  grows  in  America.    I  was  not  brought  up  in 

tui/  bui.li  belief  and  I  do  not  believe  it  now. 

We  had  in  bird  life  the  English  sparrow.  I  remember  when 
I  was  a  student  in  the  high  Bchool,  a  prize  was  given  to  the  scholar 
who  would  write  the  beat  essay  on  the  U-aLilics  of  tlie  English 
sparrow  which  was  then  being  iiilnHhiewl.  I  h«Ti;  U'eii  sonw- 
what  of  a  tishennan  ever  since  1  was  a  little  farmer  boy  with 
ragged  trousers  and  rould  get  a  pin  and  a  piece  of  string;  and  I 
remembtT  when  eminent  scientific  gentlemen  threw  up  their 
hnniis  and  cheered  at  the  discovery  of  the  great  carp.  I  haxo 
sat  in  societies  and  heard  gentlemen  of  eminence  confess — I  may 
aay  also,  confess  very  carefully — that  the  introduction  of  the  carp 
was  a  figh-cultural  tragi>ily,  and  1  in  hearing  the  successors  o( 
tliese  scientific  gentlemen  confess  g  very  cautiously  that  the 
introduction  of  tiie  iioljle  brown         :  is  the  same  thing, 

\ow  this  is  to  me  a  matter  o  at  glee.  (Laughter.)  I  am 
a  lay  brother  uuil  I  Ho  not  kno  y  more  science  than  1  have 
riiiil  niui  !  do  not  know  much  m.r.--  science  in  tlie  fish-cuItural 
line  than  what  I  have  been  taught.  But  I  was  told  a  year  or  so 
ago,  very  cautiously,  by  a  gentlemen  of  the  United  States  Bureau, 
that  they  guessed  they  would  not  cultivate  any  more  brown  trout. 

Xow,  why  don't  these  sclentiiic  men  know  these  things  before 
it  is  too  late? 

Our  birds  have  suffered  from  the  introduction  of  the  beauti- 
ful sparrow. 

President:  You  don't  want  a  man  to  know  it  all  at  once, 
do  you  ? 

Mr.  Whish:  It  would  have  been  for  the  best  interests  of  the 
people  at  large  if  some  of  these  things  had  l>een  known  before- 
hand. That  is  only  my  judgment.  I  hope  these  things  are  en- 
tertaining to  the  scientific  men. 

But  here  is  your  carp  question:  Would  it  not  have  been 
better  if  they  had  found  out  where  these  fish  were  suited  to  go 
liefore  they  put  them  into  the  waters  of  the  country?  And  would 
not  the  same  thing  have  been  better  with  relation  to  the  brown 
trout? 

Of  wliat  worth  is  your  scientific  man  if  he  cannot  give  proper 
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advice  when  great'  questions  of  this  kind  arise  ?  For  it  is  a  great 
question  to  introduce  into  the  waters  of  a  state,  or  of  a  nation,  a 
fish  about  whose  habits  you  know  nothing  except  as  they  occur 
on  the  other  side  of  the  ocean ;  and  however,  they  may  have  been 
on  the  other  side  they  certainly  are  different  when  they  get  here; 
and  I  think  (as  a  lay  brother  having  particular  glee  in  getting 
back  at  the  scientist  again)  that  in  the  future,  if  somebody  olffers 
a  species  of  fish  that  is  great  and  good  in  another  country,  it: 
would  be  the  part  of  wisdom — to  try  it  out  in  a  secluded  spot 
well  fenced  in,  before  giving  it  to  the  nation  at  large  to  the  de- 
struction of  the  better  fishes.     (Applause.) 

Mr.  Meehan:  I  fully  agree  with  Mr.  Whish  in  regard  to 
keeping  our  indigenous  fishes,  but  I  cannot  agree  with  him  in 
laying  the  blame  on  the  scientific  man.  From  the  experience  I 
have  had  I  rather  think  he  has  the  wrong  pig  by  the  tail.  My 
experience  has  been  (and  it  has  covered  a  great  many  years  in 
fish-cultural  work)  that  the  real  offender  is  the  lay  brother  and 
not  the  scientific  man. 

Going  back  for  a  number  of  years  to  the  carp,  which  is  per- 
haps the  beginning,  the  real  responsibility  for  introducing  that 
fish  rests  not  so  much  with  the  man  who  introduced  it  and  spoke 
of  it  in  the  first  place,  as  with  the  people  themselves.  They  heard 
about  it,  wanted  it  and  demanded  it,  and  they  forced  it  in  many 
cases  against  the  advice  of  scientific  men.  The  same  thing  to  my 
certain  knowledge  is  true  in  Pennsylvania,  at  any  rate  so  far  as 
the  brown  trout  is  concerned.  The  anglers  demanded  it;  they 
said :  **Here  is  a  fine  fish ;  we  have  heard  a  great  deal  about  this 
fish,  the  Isaac  Walton  fish  and  the  brown  trout,  and  we  want  it  in 
our  streams;'^  and  when  the  commissioners  or  those  who  were 
responsible  refused  to  give  it  to  them,  they  went  to  the  members 
of  the  legislature,  and  the  members  of  the  legislature  went  to  the 
commissioner  and  said:  "No  brown  trout^  no  appropriation." 
(Laughter.)  That  is  responsible  for  the  introduction  of  the 
brown  trout  and  the  introduction  of  the  carp  in  many  places,  at 
any  rate,  and  it  is  the  same  thing  today  in  regard  to  other  fishes. 
I  have  people,  *^ay  brothers,'^  who  have  come  to  me  and  wane 
lake  trout  and  black  spotted  trout  and  black  bass  and  calico  bass 
and  rock  bass  and  every  other  kind  of  fish,  planted  in  a  single 
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IhhIv  (if  wiiur  lliiit  is  only  big  enough  to  hold  gne  or  two  spitw 
of  fish.  1  tilt  not  ihink  I  cnn  Iny  Umt  on  the  Bcii-ntific  brother^ 
You  havo  more  trouhle  with  tlif  layman  than  with  the  ftcietitifio 
mtin,  nnd  that  m  particularly  the  trouble  in  regard  to  the  plant- 
iiig  of  lish. 

Cioiiig  back  to  Mr.  Atkins'  work  gome  years  ago,  soiiid  people 
lipgan  to  agitate  (and  they  wire  not  the  sciontifie  peopli-)  the 
planting  of  trout,  for  instance,  in  the  fall  of  the  year  instead  of 
the  spring  of  the  year:  "because,"  they  said,  '"the  fish  have  been 
taken  rare  of  in  the  hateherifif:  all  the  summer  and  they  «n?  fine, 
large  sixe.  and  cun  take  cure  of  themcelvcs  a  great  deal  bettw 
when  planted  in  the  full  of  the  year."  That  hit  of  poison  got  all 
through  Pennsylvania,  and  is  not  yet  out  of  the  system ;  iiUhuiigH 
our  experience  hae  shown  that  the  planting  of  advancetl  fry  pro- 
ducps  host  R-Bult* ;  but  men  will  sny  todHy  that  in  streams  vhere 
there  is  lietter  fishing  than  there  has  iioi^n  for  twenty  years,  it 
would  be  better  to  have  250  trout  in  the  fall  of  the  year  than 
1,5011  in  the  spring, — that  is  "'the  lay  brother,"  not  the  eciendfic 

Mr.  Titcomb:  I  believe  the  subject  of  fry  versus  fingerlings 
is  taboo  in  this  societ}',  but  1  want  to  agree  with  the  last  speaker 
on  the  demands  of  the  angler.  It  is  astonishing  to  see  the  num- 
ht^T  of  kinds  of  fish  that  the  man  thinks  he  can  get  into  a  small 
pond.  My  question  to  Dr.  Bean  was  put  because  a  great  many 
people  today  want  the  brown  trout:  the  majority  of  them  hav3 
never  seen  brown  trout  and  only  know  it  is  different  from  what 
they  have,  and  they  do  not  want  it  necessarily  because  it  cornea 
from  EHro]ic  but  they  want  it  just  because  it  is  different;  the 
Xew  England  jx-ople  call  for  rainbow  trout,  although  we  have 
not  succeeded  in  introducing  them,  after  putting  millions  of 
them  there, — but  they  want  something  different.  In  Penn- 
sylvania the  people  are  learning  gradually  that  the  rainl)Ow  trout 
is  not  very  valuable  and  they  are  coming  back  to  the  native  trout. 
Tt  is  the  same  thing  all  over  the  country.  They  get  in  one  or  two 
kinds  and  want  half  a  dozen. 

Mr,  Whish:     I  only  wish  to  nay  that  it  has  always  seemeii 
to  mo  that  the  scientific  man  ought  to  be  a  sentinel  on  the  outer 
orks  to  give  warning  of  the  approach  of  the  enemy;  and  he 
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ought  to  know  the  enemy  when  he  sei^s  him  so  that  he  can  give 
this  warning.  Now  in  New  York  i^tate,  as  Dr.  Bean  can  very 
well  advise  vou,  we  have  this  same  trouble  about  the  demand  for 
fish  for  waters  for  which  they  are  not  suited,  but  Dr.  Bean  can 
also  tell  you* that  we  do  not  give  these  fish  any  longer. 

There  was  a  time  when,  acting  on  the  conduct,  I  might  say, 
(not  the  advice,  because  I  do  not  think  it  was  asked)  of  the 
United  States  Bureau  of  Fisheries,  carp  and  brown  trout  were 
ladled  out  very  handsomely ;  but  that  time  is  past. 

Mr.  Titcomb:  I  want  to  answer  that.  (Laughter.) 
The  brown  trout  has  not  done  very  much  damage  in  this 
country.  We  have  made  the  ex])eriment  and  have  discontinued 
its  propagation,  except  at  one  station  where  we  are  conducting 
some  control  experiments  on  just  one  wild  stream  in  South 
Dakota. 

So  far  as  the  carp  is  concerned  it  was  first  distributed  by  pri- 
vate  enterprise,  and  later  by  the  United  States  Fish  Commission. 
While  we  acknowledge  that  it  was  not  economical  to  give  those 
fish  to  everybody  who  wanted  them  for  waters  in  the  north,  the 
clear  waters  of  New  York  and  New  England  for  instance,  yet 
today  if  it  were  not  for  false  notions  prevailing  regarding  carp, 
we  would  be  propagating  and  distril)uting  Uiem  in  large  numl)ers. 
The  people  in  the  west  where  they  have  tanks  and  mud  ponds 
and  small  reservoirs,  which  catch  the  surface  water,  beg  for  carp, 
and  we  know  the  carp  will  do  better  in  some  of  those  waters  than 
any  other  species.  A  recent  article  written  by  Leon  J.  Cole  orf 
the  carp  of  the  Great  Lakes,  is  well  worth  your  reading,  to  show 
what  carp  is  there,  and  its  value;  and  if  you  look  at  statistics 
you  will  see  that  the  carp  is  a  vei^'  importifint  fish,  in  the  com- 
mercial fisheries  of  tbis  country,  especially  in  Illinois. 

Mr.  Clark:  Has  anvbodv  vet,  scientist  or  lav  brotber,  ever 
given  proof  that  the  carp  caused  any  harm  ?  Show  it  to  me  if  you 
can. 

President :  Inasmuch  as  that  brings  up  a  discussion  that  we 
have  been  engaged  in  for  fifteen  years,  1  will  rule  out  the  ans- 
wer.    (Laughter.) 

Dr.  Bean:     De  mortuis  nil  nisi  bonum  I     The  carp  is  dead, 
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carp !  The  member  from  Albany  answewil  his  owQ.I 
e  lave  the  blame  for  siieh  tliingB  upon  the  seientis^ 
□u«  iw  luJ.  ts,  perhaps,  that  the  present  admiDbtration  of  tile  - 
Sew  York  ish  Commission  is  only  alwut  three  years  old,  and  he 
is  wljipping  some  verj-  much  older  scientists  over  t|ie  shoulders 
of  the  able  men  who  represent  Xew  York  at  present.  You  might 
just  an  i*"ell  attempt  to  blame  us  Christians  for  not  preventing 
tlie  crucifixion:  hut  we  were  not  honi  soon  enouffh. 

President :  It  is  like  a  gn-at  many  cases  of  death  in  a  gnwt 
many  parts  of  the  countr>%  the  doctor  wafl  called  in  too  lat^.  We 
have  got  tiiem  today  and  they  will  do  work  no  other  fisli  can, 

Mr.  Lydeil:  We  have  pot  carp  and  whitefish  and  black  baw 
in  one  pound  in  the  Mill  Creek  slalion  and  ihey  an'  all  doiDj 
VPiy  well. 

5lr  lalsmnn  of  Paris.  Mich.:     Of  cours-^  in  resiicct  tO 

»  isniall  strcn  eliver  rainbow  trout  s«ro&- 

i  th  .'rmaii    fiys:    "Where  are  those  f^i 

Know."    "If         icw  who  was  going  to  pat 

tnem  m  syeh  ami  such  a  stream  J  would  kill  him  In-fim-  he  got 

there.    We  do  not  want  the  rainbow  trout  in  these  streams." 

Mr.  5Ieehan :  There  are  certain  places  where  they  call  the 
brown  trout,  California  rainbow  trout.  I  discovered  that  recent- 
ly. People  did  not  want  the  California  trout  in  a  certain  county, 
and  when  I  went  there  a  few  days  ago  a  man  showed  rae  a  fish 
which  he  called  a  "Califomian"  but  it  was  a  brown  trout. 

President:  There  is  some  prejudice  against  the  rainbow 
trout  in  Michigan  hut  I  think  it  is  uncalled  for.  It  is  a  differ- 
ent fish,  of  course,  from  the  brook  trout  hut  at  the  same  time,  as 
far  as  we  can  observe,  it  does  no  barm  in  the  same  stream  as 
brook  trout.  Whether  it  will  do  any  good  or  not  is  another 
question. 

Mr.  Mcehan:  We  have  found  no  trouble  with  rainbow  trout 
as  far  as  destroying  other  Irout  is  eoncrrned.  But  apparently 
they  do  not  iiropagatc  very  well  in  the  stream. 

^Ir.  \cvin  ;  Hainliow  trout  do  not  do  very  well  in  small 
sin'anis.  hut  do  well  in  the  larger  rivers. 
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GASES  DISSOLVED  IN  THE  WATERS  OF  WISCONSIN 

LAKES* 

BY  DR.  E.  A.  BIRGE,  OF  THE  WISCONSIN'  FISH  COMMISSION. 

Mr.  President : 

When  I  was  listening  to  the  remarks  regarding  scientists  a 
few  minutes  ago  I  felt  that  the  scientist  in  this  meeting  was  some- 
what in  the  condition  of  the  carp.  The  sportsmen  charge  that 
fish  with  all  sorts  of  crimes  and  casualties  but  when  they  bring 
him  into  court  they  cannot  find  him  guilty  of  any  of  them.  So 
the  practical  man  tries  to  make  the  scientist  responsible  for  all 
kinds  of  troubles,  but  when  the  charge  is  investigated  it  comes 
to  nothing.  If  the  scientists  had  not  received  so  vigorous  a  de- 
fense it  would  be  necessar\^  perhaps  for  me  to  apologize  for  pre- 
senting a  scientific  paper  to  this  meeting,  but,  under  the  circum- 
stances, I  will  give  you  the  paper  without  apolog}'. 

Some  dozen  years  ago,  or  more,  I  began  to  study  the  life  of 
the  lower  animals  found  in  the  open  waters  of  the  lakes  of  Wis- 
consin. I  carried  out  one  rather  large  job  of  that  sort  and  found 
as  I  advanced  in  it  that  the  conditions  of  life  in  lakes  were  not 
well  known.  So  I  then  started  to  take  up  the  study  of  the  physi- 
cal conditions  of  life  in  our  lakes.  Circumstances  that  I  need  not 
go  into  greatly  increased  my  duties  at  the  University  of  Wiscon- 
sin and  for  a  considerable  number  of  years  made  it  impossible 
for  me  to  continue  those  investigations.  Only  recently  have  I 
been  able  to  take  them  up  again,  after  long  interruption,  and  to 
carr}'  them  on,  although  much  more  slowly  than  I  could  wish. 

The  subject  that  1  am  going  to  talk  about  today  is  the  dis- 
tribution of  the  oxygen  gas  in  the  waters  of  our  lakes,  and  some 
thing  of  the  effect  of  that  distribution  on  the  lake  as  a  place  for 
animal  life. 

I  must  begin  with  a  few  words  in  regard  to  the  temi)erature 
conditions  of  lakes,  because  upon  them  the  distribution  of  gas 
is  founded. 

Let  Fig.  1  represent  a  section  of  a  lake,  and  imagine  the  basin 
filled  with  water  of  uniform  temperature,  such  a  condition  as 
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blowe  from  one  direction,  for  any  considerablt-  It-ngth  of  timv, 
it  will  start  a  current  of  water  moving  :n  thp  din'i'iion  of  the 
wind  towards  the  loewiird  side  of  the  lake ;  when  the  water  driven 
by  the  wind  rencht-s  tliis  side  of  the  lake  it  has  to  ri'tnm;  a  com- 
paratively small  jHjrtion  passes  around  the  lake ;  mon-  of  it  turn- 
down on  th*!  shore,  comes  hack  at  various  depths  along  the  l>ol- 
toiii.  or  wherever  it  may  find  nil  opportunity.  As  a  gi'JJeral  re- 
sult, if  the  lake  has  a  uniform  temperature  from  top  to  bottom,, 
the  mass  of  water,  evon  though  it  may  be  159  or  200  feet  in  depth, 
is  set  into  rotation  by  the  wind  with  comparative  enoe,  so  HaX 
tlie  bottom  water  is  broiiffht  to  the  top  and  vice  versa,  and  a  very 
IhoiT.iiirli  juivtuo:-  nf  i1k'  watur  is  imide  to  al!  drplhs  of  the  lake. 
Under  these  circumstances  all  the  water  of  the  lake  is  brought 
into  contact  with  the  air  and  becomes  saturated  with  oxygen. 

In  the  spring  after  the  ice  leaves  the  Lakes,  the  c■ondition^. 
arc  substantially  the  same  for  a  little  while;  the  temperature  is 
practii'ally  uniform,  the  water  is  sot  into  rotation,  kept  in  cir- 
culation and  aerated  by  the  action  of  tlic  wind.  But  as  the  water 
warm's,  the  conditions  become  different;  and  the  warmer  water 
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of  the  surface  b^'oming  lighter  than  the  cooler  water  of  the  bot- 
tom, tends  to  float  Ujion  it.  As  the  days  prow  longer,  the  in- 
fluenee  of  the  sun  becomes  greater  and  as  the  nights  become 
warmer,  the  cooling  at  night  U-emnes  less,  with  the  result  that 
the  surface  water  gets  very  eoiisiderably  heatetl.  Under  those 
ciri-uu  I  stances  when  the  wind  blows  the  water  across  the  lake,  it 
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does  not  have  energy'  enough  to  foree  the  warmer,  lighter  water 
down  to  the  bottom  of  the  lake ;  so  tliat,  as  the  water  gets  to  the 
leeward  side,  it  is  pressed  down  to  a  certain  distance,  but  to  a 
certain  distance  only,  a  distanct*  depending  on  the  temperature 
of  the  upper  water,  the  force  of  the  wind,  the  area  of  the  lake, 
and  other  conditions  that  I  nee<l  not  specify. 

The  net  result  of  this  contest  between  the  wind,  seeking  to 
mix  the  water  and  the  sun,  which  tends  to  keep  the  lighter  water 
on  the  top,  is  that  during  the  wanner  season  the  circulation  of 
the  water  is  confined  to  a  small  portion  of  the  lake,  a  portion 
which  differs  in  thickness  in  different  lakers.  The  water  moves 
not  along  the  bottom  of  the  lake  but  a  certain  distance  below  the 
surface — perhaps  10  or  12  feet  down  in  a  small  lake,  and  per- 
haps 20,  30  or  even  40  feet  in  an  inland  lake  of  larger  sizx^. 

This  continue<l  action  rc»sults  in  the  formation  of  a  compara- 
tively warm  layer  of  water  on  the  top  of  the  lake,  within  which 
circulation  is  going  on,  and  the  water  of  which  is  more  or  less 
continuously  turned  over  and  exposed  to  the  action  of  the  air; 
and  beneath  that  there  is  a  lower  laver  of  water  which  is  cooler, 
which  does  not  circulate,  and  which,  for  a  time  varying  from  a 
month  or  two  in  certain  lakes  to  four  or  five  months  in  others, 
is  shut  off  from  all  dircct'access  to  the  external  air  bv  the  laver 
of  circulating  water  on  the  top  of  the  lake. 

You  will  easily  set^  that  the  oxygen  conditions  of  the  water 
are  very  different  indeed  in  these  two  portions  of  the  lake.  The 
story  can  perhaps  Ix^st  be  illustrated  by  some  of  these  <liagrams, 
which  show  in  a  very  general  w^ay  what  goes  on  in  Lake  Mendota 
during  the  open  season  of  the  year. 

Lake  Mendota,  on  whose  south  shore  lie  the  grounds  of  the 
University  of  Wisconsin,  is  a  lake  about  6  miles  long,  4  miles  in 
width  and  84  feet  in  depth  in  the  deepest  portion;  several  squar.^ 
miles  of  the  lake  are  more  than  70  feet  in  depth,  and  the  water 
reaches  a  depth  of  50  or  (50  feet  pretty  close  to  the  shore;  the' 
shore  is  fairly  steep,  reacbjng  a  maxinnim  height  of  150  feet 
above  the  lake. 

Figures  3  to  8  show  the  temperature  and  oxygen  of  the 
water  from  A})ril  to  November,  1905.  In  each  (liagram  the 
vertical  column  of  figures  represents  the  depth  in  meters  from 
the  surface  down  to  22  meters,  which  is  as  deep  water  as  you 
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it  going  too  far  from  our  laboratorv.  The  liorizon- 
■esent  two  things.  They  stand,  in  the  L'aM^  of  toin- 
, .agrees  ccnligratlc,  and,  in  the  i-atiC  "f  oxygi'n,  [hey 
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represent  cubic  cent i meters  of  fras  j)cr  liter  of  water;  that  is, 
parts  per  thousand  in  vnhnne,  of  the  gas  in  question.  The  line 
nnirke<l  "T"  represents  the  tenii»eraturc  in  each  diagram  and  the 
line  marked  "0,"'  llie  oxygen. 

In  the  hitter  part  of  April  we  find  a  tein|X'ratnre  of  about 


G°  C.  hoth  at  the  top  and  bottom  of  the  lake.     There  is  ti 


very 


American  Fisheries  Society. 


147 


considerable  amount  of  oxygen,  nearly  8  ce.  per  liter;  8  parts 
per  thousand  of  volume  at  the  surface  and  about  7.5  at  the  depth 
of  18  meters.  I  may  say  that  in  the  early  part  of  the  season,  for 
convenience  sake,  we  made  our  observations  in  the  shallower 
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Fig.  4— Lake  Mendota,  May  24.  1905. 


water  near  the  University  instead  of  going  a  mile  or  so  further 
to  the  deeper  water  of  the  lake.  But  the  story  at  this  time  would 
be  the  same  in  the  deeper  water,  and  this  fact  I  have  indicated 
by  continuing  the  temperature  and  oxygen  lines  to  the  bottom 
of  the  diagram.     In  the  early  spring  temperature  and  oxygen 
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ly  the  same  at  all  ilepthiJ  of  the  kkc  ond  al!  por- 

ke  support  an  abundant  life. 

I         V        pass  to  Fig.  4,  whicli  represents  the  eonditions  nn 

May  24,  you  i  'ill  sw  tliat  the  lake  has  warmed  a  good  deal — the 

siirfiice  temperature  has  increased  to  13°  while  ttic  liottom  ha^ 

increased  to  a  little  over  10°,  but  in  beginning  to  Inj;;  behind  the 

surface.    That  shows  that  the  action  of  tho  wind  in  now  failing 

to  reach  the  bottom  of  the  lake,  and  that  as  a  result  the  surface 

is  beRiuning  to  gain  in  temperature  on  the  bottom.    The  amount 

of  oxygen  in  the  nurfaee  water  has  gone  down  to  about  T  cc.  [ler 

iv;  in  consequence  of  the  rise  of  temperature  it  has  declined  a 

..itle  at  the  bottom,  and  yet  the  oxygi'n  line  is  eomparativelv 

straight. 

But  as  you  pai^s  into  June  and  July,  both  as  to  temperature 
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and  osygcM  the  conditions  in  late  July  are  shown  in  Fig  5, 
The  surface  temperature  has  risen  to  2?.(>°  C,  and  down  to  the 
depth  of  i  meters  it  is  almost  uniform.  At  this  depth  comes  a 
surlden  drop  in  the  Icmporaturo,  ivliich  is  more  marked  at  10 
nieUT-i;  the  temperature  line  running  down  until  at  the  bottom 
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of  the  lake  it  shows  11.8°.  The  oxygen  shows  an  arrangement 
corresponding  to  this  division  of  the  lake  into  two  parts ;  a  wami 
lake  7  to  8  meters  in  thickness,  kept  in  circulation  by  the  wind 
and  floating  on  top  of  the  lower  water  of  the  lake,  whose  greatest 
depth  is  about  16  meters  and  which  is  cut  off  from  the  air  by  the 
upper  stratum.  There  are  about  6  cc.  of  oxygen  per  litcT  in  tho 
upi^er  water,  but  that  in  the  lower  water  shows  the  effect  of  the 
cutting  off  of  the  lower  water  from  new  supplies  and  is  nearly 
exhausted.    Its  exhaustion  is  in  snuiU  part  due  to  the  use  of  oxy- 
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Fig.  6^Lake  Mcndota,  Aug   31,  19(>5. 

gen  for  respiration  by  the  animals  living  in  deep  water.  In  far 
greater  part  it  is  used  up  by  decomposition  of  plants  and  animals. 
Down  into  this  lower  water  are  sinking  all  of  the  minute  dead 
plants  and  animals,  as  well  as  the  larger  ones,  from  the  surface 
of  the  water;  into  it  is  also  sinking  the  debris  from  along  the 
shore.  All  of  this  is  decomposed  in  the  bottom  w^ater,  inevitably 
using  up  the  supply  of  oxygen;  and  tliat  process  is  showing  its 
effect  very  plainly  from  the  7  meter  line  down.  You  will  see  at 
the  7  meter  level  the  oxygen  line  begins  to  curve  towards  zero 
and  at  13  meters  there  is  very  little  oxygen  left  in  the  water, 
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liter)   and  there  \e  even  leaa  oxygen  at  greater 


rhs. 


Aa  we  [1U8B  tii  the  next  diagrain,  (Fig.  (!)  which  shows  tliP 
facts  for  tlie  last  of  AiigUBt,  we  find  subetantially  the  name  ar- 
ranKeinent.  s()  far  aa  the  temperatures  are  concerned.  The  tern- 
perutnn'  lini-  f(»r  the  last  of  August  shows  prcttj  nearly  23'  C. 
down  lo  H  di'[ith  nf  S  meters :  then  eonnw  a  rapid  fall  of  li.'niponi- 
ture,  fnllinveii  liv  a  hIowlt  one.  tnitii  at  the  tioltoin  a  tempeniliiri' 
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of  ahont  12°  is  reached.  The  oxygen  of  the  lower  water  has  been 
practicallv  used  up  and  ends  near  the  of  the  eool  water. 

As  the  season  passes  on  and  the  laJie  cools  the  upper  warmed 
layer  increases  in  thickness  as  it  declines  in  temperature.  In  the 
latter  |>art  of  September,  as  Fig.  7  shows,  the  circulating  part  of 
*ho  lake  has  reaeheJ  a  thickness  of  about  13  meters,  with  a  tem- 

iture  of  about  18°.    The  oxygen  has  followed  on  down  witli 
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this  increase  of  thickness  of  the  circulating  part  of  the  lake- 


not  as  fast,  since,  for  reasons  which  I  will  not  stop  to  go  into,  the 
oxygen  follows  a  little  behind  the  temperature.  But  the  lower, 
cooler  part  of  the  lake  is  still  devoid  of  oxygen. 

In  October  the  temperature  falls  and  l>ecomes  practically  uni- 
form throughout  the  lake.     Corresponding  to  this  change  the 
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MG.  8— Lake  Mendota.  Nov.  9,  1905. 


oxygen  is  found  at  the  bottom  of  the  lake  in  an  amount  quite 
sufficiently  abundant  to  support  any  sort  of  animal  life.  In 
November  (Fig.  8)  the  temperature  has  still  further  fallen, 
having  gone  to  about  7°.,  and  with  the  cooling  of  the  water  the 
amount  of  oxygen  which  it  can  hold  in  solution  is  increased,  the 
amount  has  risen  to  about  8  cc.  per  liter,  and  at  this  time  and 


gen  supply  is  rising  to  its  wintpr  cuiKliiifiii.     In 
„._  II  through  Ihe  winter  auil  corni-  out  in  Oil-  spring. 

'ilie  eneet  of  this  variation  of  the  oxygen  on  the  life  of  the 
lake  must  be  briefly  tolti.  My  own  sliulies  have  hwn  entirely  on 
the  microscopic  life,  mainly  on  the  cruslaecn,  though  to  ^ome  ex- 
tent on  the  rotifers.  If  you  study  the  lake  in  tho  early  spring) 
when  the  conditions  of  teniperatnre  are  nnifonn,  yon  will  find 
th(!se  animals  through  the  lake  at  all  depUm,  and  in  very  eon- 
pideniblc  numliers;  and  as  the  spring  wanning  of  the  lake  go<» 
nn  there  is  everywhere  a  great  inereaMe  in  animal  life.  The  algae 
seem  to  afford  an  ahundanee  nf  food,  so  that  the  animal  life  of 
the  lower  lyiTi's  extends  lo  all  dcptbi.  As  tlic  summer  conilitiuns 
ciunc  iin  and  ns  the  oxygen  Iteginw  to  lie  eul  oiT  in  the  lower  water. 
the  animal  life  then  becomes,  as  you  would  exjwct.  more  scanty, 
and  us  the  July  and  Auguft  tonditions  suect-ed,  the  life  in  the 
o[M'ii  water  of  the  lower  part  of  the  lake  lieeomes  almost  cxlinet. 
t  almost  startles  the  student  to  see  how  sharp  is  the  division  be- 
tween the  inhabited  and  uninhabited  portions  of  the  lake.  If 
.oil  lowCT  a  liQse  into  the  lake  and  pumji  the  water  from  viirinuj' 
depths  into  a  fine  net  you  will  catch  a  great  abundance  of  ani- 
mals in  the  water  from  the  lower  part  of  the  circulating  layer. 
This  stratum  indeed  is  often  more  densely  [jopulated  then  any 
other  portion  and  may  contain  thousands  of  Crustacea  and  roti- 
fers per  gallon.  But  if  the  hose  is  lowereil  another  meter,  or  even 
a  half  meter,  an  entire  change  appears.  The  water  is  perfectly 
clear  and  appears  to  the  eye  as  fit  for  life  as  that  above  it.  but 
you  may  pump  many  gallons  of  the  water  without  securing  more 
than  a  very  few  an'mals  and  these  mainly  sickly  or  injured  forms 
which  have  cvidi'iitly  been  caught  as  they  wen'  slowing  sinking 
to  the  bottom.  One  animal  indeed  you  are  likely  to  find  in  num- 
Ihts  quite  large  when  its  large  size  is  taken  into  account,  Thos" 
of  yoTi  who  have  studied  the  aninml  life  of  lakes  know  the  trans- 
jiari'nt  larvae  of  the  insi'ct  I'orclhni.  which  is.  one  of  the  most 
beautifnl  and  rapacious  creatures  found  in  our  lakes.  This  is 
practically  the  only  animal  that  you  will  find  inhabiting  the 
lower  water.  It  conies  up  into  tiu'  surfac-e  water. at  night,  feeds, 
renews  its  stiH'k  of  o.xygen.  which  it  stores  in  sacs,  and  goes 
down  again  for  the  day  into  this  water  devoid  of  oxygen.  In 
such  water  it  seems  to  be  thoroughly  at  home  and  indeed  we  have 
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learned  that  its  presence  in  water  pumped  from  a  lake  during 
the  day  time  indicates  that  there  is  little  or  no  oxygen  in  that 
water. 

Thus  the  story  of  the  oxygen  is  of  great  importance  to  the 
life  of  the  lake,  because  during  the  months  of  July,  August,  Sep- 
tember, and  the  eariy  part  of  October,  all  the  lower  part  of  Lake 
Mendota  is  almost  uninhabitable  by  any  animal.  There  are  a 
few  creatures  that  live  in  the  mud;  there  is  found  there  a  species 
of  clam,  (sphaerium)  about  as  large  as  a  pea  when  fully  grown. 
In  spite  of  the  fact  that  the  water  above  it,  and  around  it,  is  de- 
void of  oxygen,  that  animal  survives  apparently  in  a  dormant 
condition.  We  have  pumped  up  the  mud  from  Lake  ]Mendota 
with  these  animals  in  it,  and  kept  them  under  observation  in 
sealed  bottles,  so  that  the  conditions  of  life,  so  far  as  tempera- 
ture and  oxygen  were  concerned,  were  the  same  as  at  the  bottom 
of  the  lake.  We  found  that  the  animals  would  continue  to  live, 
although  in  a  dormant  condition ;  while  if  taken  out  and  placed 
in  water  which  was  aerated,  the  clam  would  quickly  begin  to  put 
out  its  siphons  and  feed.  There  are  also  worms  found  in  the 
mud^  but  the  life  at  the  bottom  is  very  decidedly  scanty  and  poor, 
and  one  which  is  not  fitted  to  support  any  considerable  amount 
of  fish  life  at  any  time  of  the  year. 

This  story  of  the  oxygen  as  shown  in  Lake  Mendota  is  re- 
peated in  principle  in  all  lakes ;  but  the  details  of  the  story,  and 
the  effect  upon  life  are  very  different  in  different  lakes.  All  of 
the  lakes  gel  during  the  late  fall,  before  they  freeze,  practically 
as  much  oxygen  as  they  will  hold  at  the  temperatures  which  they 
have  reached ;  they  come  out  in  the  spring  with  substantially  that 
amount  of  oxygen.  The  formation  of  the  warm  surface  layer 
iBomes  at  dfferent  times  in  different  lakes.  In  the  small  lakes  it 
comes  early  in  the  spring,  late  in  April,  or  early  in  May.  In 
lakes  of  20  or  30  acres  the  warm  layer  will  be  formed  at  that  time 
and  the  bottom  water  is  then  cut  off  from  access  to  the  external 
air.  In  lakes  of  a  mile  or  two  in  length  this  formation  comes  late 
in  May  or  early  in  June,  and  at  that  time  the  lower  water  will 
be  cut  off.  In  the  larger  lakes  from  6  to  8  miles  long,  like  Lake 
Mendota^  Lake  Geneva  or  Green  Lake,  the  final  formation  of 
this  layer  is  still  further  delayed  until  the  latter  part  of  June  or 
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t-ariy  .Tiiiy ;  cci  tlu'  bnttoiii  water  is  cut  off  from  access  to  external  ' 
air  for  very  different  lengths  of  time  in  different  lakes. 

And  still  further :  Tiie  amount  of  the  oxygen  in  the  lower 
water  depends  not  merely  on  the  length  of  time  that  the  bottom 
wiiter  in  cut  off  from  the  external  air,  but  it  depends  also  upon 
the  amount  of  docomposablo  material  discharged  into  it  by  the 
upper  water  and  on  the  volume  of  lower  water,  which  de|ieud«  on 
the  depth  of  the  lake.  If  the  amount  of  life  in  the  lake  i^  smnll. 
the  amount  of  material  which  will  decompose  in  the  bottotn 
water  is  extremely  small,  and  the  exhaustion  of  tht-  oxygi*ii  goes 
on  with  corrcspfinding  slowness.  If  the  volume  of  the  lake  i* 
great,  as  in  Gnvn  Ijike  (237  fei-t  d<r|i)  the  amount  of  oxygen  is 
I'orresponiiiiigly  great,  and  it  ie  not  rapidly  uw-d  up.  If  tlw 
lake  (like  Mendota)  has  an  enormoun  amount  of  plant  life  in  the 
upper  water,  so  that  there  is  a  eoiitinuiil  and  rather  rapid  rain 
of  organic  matter  dropping  down  in  the  lower  water,  ileeomposi-' 
tion  goes  on  rapidly,  aided  also  by  the  comparatively  high  tem- 
perature of  the  hotlom  water,  and  tlie  oxygi-n  is  exhausted  at  a 
enm(iaratively  rapid  rate. 

Then  iigain,  in  ease  of  the  smaller  lakes,  the  amount  of  diw 
composable  matter  coming  in  from  the  margin  of  the  lakes  in- 
ereasi's  proportionately^tbe  smaller  the  lakes  the  larger  the 
margin  with  reference  to  the  volume  of  the  water  of  the  lake, 
Th<Te  is  a  zone  around  the  edge  of  any  lake  in  which  the  bot- 
tom plants  will  grow.  This  zone  does  not  differ  in  breadth  in 
proportion  to  the  size  of  the  lake,  so  that  in  a  small  lake  the 
central  part  which  is  free  from  bottom  growth  is  much  smaller 
proportionately  than  in  the  larger  lake,  and  the  material  washed 
into  the  deeper  water  from  the  margin  and  the  banks  is  corres- 
pondingly greater  in  the  smaller  lake.  Then,  too,  the  leaves 
which  are  blown  into  lakes  of  20  or  30  acres  in  area,  or  even* 
largiT,  form  a  very  important  addition  to  the  decomposable  ma- 
terial on  the  bottom.  The  result  of  all  this,  in  those  small 
ponds  and  lakes  so  common  in  the  kettle  moraine  of  Wisconsin, 
is  that  the  lM)Itoni  water  is  cut  off  from  access  to  oxygen  at  an 
early  periml  in  the  spring,  and  a  great  amount  of  decomposable 
material  of  all  kinds  is  pn-sent  in  the  lake.  It  follows  that  there 
is  a  long  period  during  which  tliere  is  no  oxygen  in  the  lower 
water,  and  consequently  no  animal  life,  and  the  bottom  of  the 
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lake  is  composed  not  of  mud  but  of  partially  decomposed  organic 
material  in  which  no  higher  organisms  are  able  to  live. 

I  have  indicated  in  diagrams,  some  of  the  conditions  which 
we  find  in  certain  of  these  other  lakes,  to  show  vou  some  of  the 
variations  which  mav  occur. 

I  will  speak  first  of  Green  Lake,  which  resembles  much  more 
nearlv  the  condition  found  in  the  Great  Lakes  than  does  anv 
other  inland  lake  of  Wisconsin.  This  is  a  lake  of  some  8  miles 
in  length,  2  miles  in  width,  with  a  depth  of  237  feet.  It  is  100 
feet  deeper  than  any  other  inland  lake  in  Wisconsin.  The  lifo 
of  the  lower  water  of  Green  Lake  is  not  verv  different  from  that 

ft 

of  one  of  the  Great  I>akes,  and  when  we  note  the  oxygen  story, 
we  can  see  some  reason  for  this  fact. 

Fig.  9  shows  the  distribution  of  temperature  and  oxygen  on 
September  (>,  therefore  comparatively  late  in  the  summer  season. 
You  will  notice  that  in  this  diagram  each  vertical  space  stands 
for  13  meters  instead  of  5,  as  in  the  case  of  the  other  lakes,  while 
the  horizontal  scale  is  the  same  as  in  the  other  diagrams.  The 
lake  shows  a  temperature  of  about  21.5°  C  at  the  surface,  fall- 
ing slightly  to  a  depth  of  9  meters,  and  then  declining  rapidly  to 
about  20  meters.  From  that  point  to  the  bottom  the  decline  is 
slow  until  at  a  depth  of  70  meters  a  temperature  of  5.7°  is 
reached.  I  may  say  in  passing  that  there  are  no  lakes  in  Wiscon- 
sin in  which  the  bottom  tem|)erature  remains  at  4°  C  during  the 
summer.  Even  in  this  lake,  237  feet  in  depth,  the  bottom  tem- 
peratul'e  is  always  greater  than  that  of  the  maximum  density  of 
water.  The  action  of  the  wind  in  the  spring  is  sufficient  to  cir- 
culate the  whole  mass  of  water  and  to  give  it  an  o]>portunity  to 
wann  up  a  degn*e  or  two  above  the  tem})erature  which  gravity 
alone  would  give  it.  The  distribution  of  oxygini  is  quite  differ- 
ent from  that  shown  in  any  of  the  preceding  diagrams.  At  the 
surface  the  amount  is  about  the  same  as  in  other  lakes  and  thero 
is  a  marked  decline  in  the  oxygen  at  the  upper  part  of  the  cool 
water.  Then  the  oxygen  lK»gins  to  increase,  becomes  greater  than 
the  amount  found  at  the  surface,  and  at  the  depth  of  40  meters 
is  nearly  7  cc.  per  liter.  From  the  depth  of  50  meters  it  declines, 
until  at  the  bottom  onlv  a  fraction  of  a  cubic  centimeter  is  left. 
This  abundant  supply  of  oxygen  in  the  lower  water  dejxMids  on 
the  great  volume  of  this  water  in  comparison  to  the  amount  of 
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decomposable  matter  discbargod  into  il.  Tlie  wnter  Hl)>Jiirl>rHl 
largt!  fjiinntities  of  oxygen  during  the  fall  and  winter  mid  onSv 
a  part  of  this  slock  has  been  exhaiiettfl,  most  rapidly  at  the  bot- 


tom and  at  the  npper  part  of  the  cool  water — the  two  plactis 
where  the  greatest  amount  of  chemical  activity  aeems  to  taki- 
place.  The  oxygen  nowhere  becomes  bo  low  ag  to  make  it  im- 
possible for  a  considerable  number  of  animals  to  live  in  the  water 
and  in  the  mud  beneath  it. 
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Green  Ijake  is  the  onlv  lake  in  Southern  Wisconsin  in  which 
an  oxygen  curve  of  this  character  could  be  drawn.  In  most  lakes 
the  bottom  water  is  practically  devoid  of  oxygen  in  September. 

In  Lake  Mendota  the  whole  of  the  cooler  bottom  water  be- 
comes oxygen-free  at  a  comparatively  early  period  of  the  sum- 
mer and  there  is  a  long  period  there  when  the  lower  water  can- 
not be  utilized  by  animals.  If  this  statement  were  true  of  all 
lakes,  the  smaller  lakes  would  have  only  a  very  shallow  surface 
stratum  which  could  be  utilized.  But  in  many  smaller  lakes  an 
operation  goes  on  which  materially  increases  the  amount  of  oxy- 
gen and  the  thickness  of  the  stratum  of  water  which  is  in- 
habited by  animal  life.  Figure  9  shows  the  distribution  of  oxy- 
gen found  on  August  16  in  Beasley  Lake. 
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Fig.  10— Beasley  Lake.  Aug.  16,  1905. 


Beasley  Lake  is  a  little  lake  about  one-quarter  of  a  mile  long 
and  half  as  wide,  a  kettle-hole,  one  of  a  chain  of  lakes  at  Wau- 
paca, in  central  Wisconsin,  and  one  which  shows,  by  the  way, 
about  as  low  bottom  temperatures  as  any  Wisconsin  lake.  You 
will  notice  that  the  temperature  of  the  water  begins  to  fall  at  a 
depth  of  4  meters,  or  only  about  13  feet  below  the  surface.  You 
will  see  also  that  the  oxygen  curve  does  not  follow  the  tempera- 
ture curve  as  it  does  in  Lake  Mendota,  but  that  instead  of  de- 
creasing the  oxygen  increases  in  the  cooler  water,  so  that  at  a 
depth  of  6  meters  there  is  a  very  large  amount — 11.2  cc.  per 
liter.    At  8  nv^ters  there  is  still  as  much  as  at  the  surface  but 
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pth  it  rapkily  declines  until  a  little  Ik-Ihw  !'  nicti.-rs 
left.  This  lake  gels  tram  the  siirfwce  wafer  anti 
1  Ji  me  ahorc  a  girat  amount  of  decomposable  iiiHti-rinl  and 
one  mi^ht  exjicct  that  (he  oxygen  woujj  he  very  promjUly  ex- 
hausted up  to  the  top  of  the  cool  water,  eppceially  us  the  warm 
upper  stratum  in  formed  early  in  Mtiy  or  I'vcn  Inle  in  April. 
The  diagram,  however,  shows  that  the  facts  an'  very  different 
and  that  the  upper  part  of  the  eool  water,  so  far  from  being 
[Kiorer  in  oxygen  than  the  upper  stratum,  has  H  niucli  largci 
amount.  The  cause  of  thin  g^-eat  amount  of  oxygen  ia  as  fol- 
lows: The  transparency  of  the  water  is  such  that  the  aigae  of 
the  wattT  euii  gn>w  at  a  ileplh  eoneidcrably  greater  than  ihe  lop 
of  the  cold  water;  and  ihese  algae,  lying  as  ihey  do  in  Ihe  water 
which  is  not  distributed  by  circulation,  the  cool  water  lying  iie- 
iow  ttratuiii.  get  light  enough  to  utilize  as  food  tlie 

e  id   the  otlier  prmiucts  of  ile<:i)nt|)osition   that 

I  they  liberate  frei'  oxygen  as  a  result  of  that 
ycfK  in  the  up|>er  part  of  the  eool  water  nol 

men-iy  tuc  i..,  i  sii[tply  hii(  an  iwr-siitiirat'on  of  oxygen,  an 
amount  which  could  not  l)e  held  in  the  water  at  all  if  that  water 
were  at  the  surface.  In  this  way  the  thickness  of  the  layer  of 
water  which  iw  avaiJahlc  for  animal  life  is  praeiicaliy  dnuhletl 
by  the  presence  of  the  oxygen  which  is  nuinufaetured  by  the 
plants. 

Tiie  diagram  of  Elkhiirt  I,ake,  Fig.  11.  shows  the  same  thing. 
This  is  a  hike  about  lift  acres  in  area,  and  \Vi  twt  in  depth.  34 
meters.  Tlie  up[H>r  slraiiim.  the  hiyer  of  warm  water,  is  about  II 
meters  in  thickness,  and  the  temperature  falls  off  very  rapidly 
from  that  depth.  At  (!  meters  the  oxygen  ln'gins  lo  show  an  in- 
crease: at  8  mclers  a  miLximum  of  oxygen  is  reached  amounting 
r  liter.  Jt  iloes  not  begin  to  fall  oft 
s  have  been  reached,  and  even  at  Vi 
■what  abundant  su)>ply.  From  that 
cically  reaches  zero,  although  it  does 
.  any  jioint  in  this  lake — al  least  not 
Tvalioiis  go.  So  that  in  this  lake  also 
ible  for  animal  lite  is  by  this  action 
n  a  thickness  of  perhaps  6  meters  to 
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How  great  an  effeqt  the  condition  of  the  gases  may  have  on 
lakes  can  perhaps  be  well  illustrated  by  a  lake  whose  gases  have 
not  yet  been  investigated.  Mr.  Hankinson  who  is  studying  Wal- 
nut Lake  in  Michigan,  has  been  telling  me  today  of  the  results 
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Fig.  11— Elkhart  L«kc.  Aug.  23,  19U6. 

he  has  found  in  the  vStudv  of  the  life  of  that  lake.  The  lake  is 
about  a  mile  in  length  and  half  that  in  breadth,  and  110  feet  in 
depth.  It  is  a  lake  that  is  not  far  difTcrent  in  the^^e  conditions 
from  Rainbow  Lake,  Okauchce  Lake,  Nagowicka  Lake  and  num- 
erous other  lakes  in  Wisconsin. 

In  W^alnut  Lake  as  I  am  told,  the  bottom  is  verv  thicklv 


rlBO  Tkirly/iftk  Annuai  Mecling  ^^^^H 

wvtTi'il  with  iiiwit  larvae  whitvh  are  living  in  tht?  mud  and  d-ed-     ^B 


I 


iiiM  on  till-  I'lwiT  organisms  wiiidi  live  at.  al!  ilepths,  iind  htAh 
insL'cts  and  lower  orustaccii  supply  food  for  fishcu.  I  think  liie 
tnie  wliitefiph  is  found  in  fair  numkTs  in  tiiis  lake.  Now  our 
southern  Wisconsin  takes  lat-k  oxygi-n  in  the  bottom  water;  Ib- 
ae»'t  larvae,  therefore,  eannot  live  tit  thi.»  hottiini.  Oxygon  is  cut 
otr  from  the  lower  water  early  in  July  and  does  not  incrwuie 
there  again  till  Oelobcr;  and  the  result  is  that  the  bottom  waters 
of  our  lakes  are  poor  in  life,  and  Uktc  is  no  possibility  of  rais- 
ing in  these  lakes  those  fish  that  roust  live  in  cool  water  and  must 
find  iij  the  deeper  i>artB  of  the  lake  a  large  supply  of  food  and 
ajr. 

I  have  added  another  diagrHm  (Fig.  12),  showing  the  distri- 
bution of  oxygen  and  temix-rature  in  Trout  Lake,  as  found  by  vt 
during  the  present  season  and  wliieh  perhajw  shows  i.'onditions 
a  little  like  those  of  Walnut  Lake.  This  lake  has  a  depth  of 
almut  100  feet,  with  a  length  of  about  4  miles,  and  a  breadth  of 
8.5  miles.  It  is  in  two  parts,  however,  which  are  (tinnectffd  I>y  b 
narrow  o)K"uing  only.  The  diagram  is  taken  from  the  southern 
and  larger  portion,  which  is  about  2  miles  long,  divided  by  is- 
lands into  two  or  more  basins.  In  this  true  whitefish  (Coregon- 
Its)  and  lake  trout  are  found;  the  latter  inhabiting  the  deep 
water  during  the  summer.  The  diagram  shows  that  although 
the  oxygen  dwlines  in  the  lower  and  cooler  water,  it  declines 
very  slowly  and  that  there  is  a  considerable  amount  until  the 
very  bottom  of  the  latter  is  reachoil.  Down  in  the  oxygen-poor 
water  at  the  bottom  lake  trout  are  able  to  live,  as  our  observations 
have  slioHn.  There  is  a  marked  contrast  between  the  oxygen  eon- 
tent  of  the  lower  water  in  this  lake  and  that  of  any  of  the  lakes 
of  similar  ilepth  in  Southern  Wisconsin,  and  this  difference  is 
probably  due  I"  the  very  small  amount  of  animal  and  vogetabi" 
life  found  Hoiitirig  in  the  open  water  of  Trout  Ijike.  Very  few 
lakes  in  XorlluTu  Wi^^consin  have  b.-en  e.vamined  carefully,  bnt 
Trout  Luke  ip^  ihe  ponrest  in  this  res|)ect  of  all  the  lakes  which 
we  have  studied. 

The  o.xygen  iind  other  gaseous  conditions  of  the  water  in  gen- 
eral and  of  the  boltoiri  water  in  iiarticular,  are  prime  condition-: 
of  life,  which  delennine  not  only  the  lower  life  but  the  possi- 
bilities of  ihe  higher  life  of  the  hike  also;  and  for  this  reason  1 
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have  brought  the  story  thus  briefly  to  your  attention.  The  whole 
subject  of  the  gases  dissolved  in  the  waters  of  the  Wisconsin 
lakes  is  being  studied  by  the  Wisconsin  Geological  and  Natural 
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Fig.  12— Trout  Lake.  Sept.  7.  1906. 


History  Survey.  We  began  the  study  last  year  and  the  field 
work  is  continued  during  the  present  season.  We  shall  expect 
to  publish  at  an  early  date  a  full  account  of  the  results  of  our  in- 
vestigations. 


Thirtfz-fifth  Annual  MMxng 

I):    I  want  to  ask  Dr.  Birge  if  hv  liaa  in  ji 
le  Dv<'iiii'nt  of  fieh  with  reference  to  the  changes  in 

teniperaiurc  of  the  depths.  Take  for  instance,  the  lake  trout 
which  inhaliit  the  very  deep  waters  in  Aup^ust,  and  in  June,  w« 
will  my,  is  in  four  fecf  of  water  or  near  the  surface. 

Ilr.  Birge:  I  have  not  bofu  ahio  to  follo\v  tie  fish.  Aa  yet 
we  have  not  had  monev  eiiiiiigli  tci  eliaw  liotli  gas  and  fidh  at  th<; 
Game  time. 

Mr.  Titeonih:  Uiif  luore  (juesliim:  'l'\v»  is  a  siibjirl  that 
intercHts  me  a  i;oiid  deal  because  I  have  for  a  long  time  had  a 
great  desire  to  Iwate  a  hatchery  with  a  lake  an  n  water  supply  for 
the  propa^tion  of  salmon  and  trout,  and  have  an  iinliniiled  sup- 
ply of  water  from  the  lake.  Now  almost  every  tront  and  salmon 
ake  liiat  1  knuw  of  gets  too  hot  on  the  surface,  and  it  would  be 
.i>-Hcti('ally  inipoasible  lo  take  siirfaei.'  watiT  from  even  a  trout 

■  of  large  area  and  supply  a  hatchery  to  n^ar  fisli  in  tlic  sum- 
>r  time.  My  idea  was  to  rogulate  the  temperature,  possiWy 
v-aryinc  it  to  stiit  eonditioiia  by  taking  it  at  varying  depths.  I 
am  surpriwd  to  see  thepc  is  so  little  variation  In  the  first  8  me- 
ters. iH'cHUse  I  have  tested  lakes  where  there  was  much  more  vari- 
ation in  less  depth,  hut  this  brings  in  the  subject  in  such  way  that 
'  wlien  wc  consiitiT  a  water  supply  of  tluit  sort  we  must  go  into 
it  more  fully  than  I  had  th(niglit.  and  eonsiiler  the  supply  of  oxy- 
gen and  action  of  gases,  as  well  as  of  tcmjK'ratnres, 

Dr.  Birge:  The  de}ith  to  which  the  warmth  of  summer  will 
extend  is  primarily  a  function  of  the  size  of  the  lake.  Of  course 
granting  that  the  lakes  an'  in  the  sanu>  general  region.  .\  lake 
furllier  north  will  nol  he  as  warm  as  one  further  south:  hut  in 
the  ca>e  of  lakes  Within  ."jO  miles  of  each  other,  the  larger  the 
lake  th<'  thicker  file  wanri  layer  will  heconie.  as  you  will  sh'. 
when  you  ouchTstaTid  it  dejK'uds  |)riuiarily  on  the  aelion  of  the 

You  will  notice  in  the  diagram  of  l.ake  Mendota  the  eohl 
layer  starts  at  S  meters  and  giws  down  to  the  hottoni.  In  Klk- 
hart  Lake,  wliicli  ;s  only  110  aen's  in  extent,  the  warm  layer 
s  about  .")  or  t'>  nu'ters  in  thickness:  and  in  Beasley  Lake  the  warm 
layer  is  nnly  4  meters  in  thickness.  The  warm  layer  in  August 
in  this  lake  ;s  about  as  thin  as  vou  can  find  it  in  anvlhing  von 
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can  call  bv  coiirtosv  a  lake.  A  lake  of  15  or  20  acres  will  show 
as  thick  a  layer  as  that  So  that  you  have  got  to  go  deeper  than 
that  for  cold  water.  If  you  think  of  using  a  lake  in  the  way  you 
speak  of,  you  ought  to  visit  the  lake  in  August  or  in  September, 
and  ascertain  what  the  gas  conditions  are  in  the  lower  water.  In 
the  cool  water  from  Lake  Mendota,  the  fish  will  die  quicker  than 
on  land.  If  you  put  a  fish  into  this  water  and  keep  him  where  ho 
cannot  get  his  mouth  out,  and  get  air,  and  he  will  keep  his  gills 
working  with  the  result  that  the  oxygen  will  get  out  of  his  blood 
instead  of  going  into  it ;  whereas,  if  he  were  out  on  land,  he 
would  simply  wait  until  he  had  used  up  himself  all  the  oxygen 
which  he  had.  There  are  other  gases  which  develop  in  the  lower 
water,  but  so  far  as  I  know,  those  gases  are  not  directly  poison- 
ous to  animal  life.  The  carbon  dioxide  does  not  seem  to  affect 
the  animal  life  directlv.  But  the  question  of  the  amount  of  oxv- 
gen  is  very  important.  You  could  pump  water  out  of  the  deeper 
waters  of  Green  Lake,  for  instance,  to  supply  a  hatchery  and  it 
would  be  perfectly  satisfactory,  so  far  as  oxygen  is  concerned 
though  I  am  not  sure  that  you  would  not  be  troubled  even  in  that 
water  with  an  excess  of  nitrogen. 

Mr.  Titcomb:  That  would  readjust  itself  quickly  in  flowing 
on  the  surface. 

Dr.  Birge :  Yes,  but  the  water  would  also  become  warm.  It 
is  a  question  whether  you  could  get  rid  of  excess  nitrogen  with- 
out warming  the  water  more  than  you  want  to. 

Mr.  Titcomb :  On  a  rapid  current  a  stream  does  not  warm 
up  very  quickly. 


THE  FISHERMAN  AND  REFORESTATION. 

BV   VlLIitEUT  miTH. 

Tliiit  llii>  fim-i  WMT  infliK-nci's  tin-  ilislribnti.m  nt  waU-r  cm 
(]«!  (.'ai'th'ii  surfuic  in  pla«  ami  tiitic,  Ihut  iJic  fwrest  lu-!ps  to  store 
itp  water,  ami  tends  to  make  niir  strearaB  more  ample,  more  i^lean 
mill  innre  n'pilnr.  |irf\ciiliiig  fiixid  aud  drought,  all  thi^  if  mat- 
tiT  of  coiiimoii  IipI  ef  That  this  belief  is  held  by  at  Iwist  a  part 
of  ihf  members  of  this  eoeiety.  !  take  for  granted,  otherwise  the 
tiitttter  of  reforeslation  could  havo  qo  plara  in  your  diseussiou*. 
It  is  to  lie  R'gri'ttcd  that  this  relation  of  forest  and  waterHow 
should  still  be  a  debated  question  auywhere.  and  that  we  should 
lei^k  reliable  and  accurate  data  to  tiubstaiitiate  the  romiiionly  ne- 
eepted  belief.  This  is  the  more  unfortunate,  since  we.  rijtht 
hero  in  Michigan,  havo  had  perhaps  a  better  opportunity  to  trace, 
sti.-[i  by  step,  Itio  cliniiges  brtmglit  about  by  ihi'  mnovtil  of  th« 
forest,  than  is  found  in  almost  any  other  part  of  the  world.  And 
even  today  these  changes  are  going  on;  springs  are  drying  up 
along  our  Huron  River  banks,  little  streams  arc  changing  to  dry 
runs;  wet  fields  are  gradually  drying  up;  thousands  of  acres  of 
swamps  are  changed  to  nieadown,  miles  of  corduroy  road  are 
thrown  out  and  changed  to  dirt  road.  Even  in  our  north  coun- 
ties, where  no  clearing,  no  settlement  has  helped  matters  along, 
we  find  old  cedar  stubs  on  what  is  now  dry  sandy  pinery  land, 
clearly  showing  that  when  the  forest  was  intact  the  moisture 
loving  Arbor  Vitae  had  no  trouble  in  growing  out  of  the  regular 
ce<!ar  swam]).  But  these  fads  wen*  not  n-cordcd,  they  did  not 
leiul  themselves  to  easy  and  yet  accurate  observation  like  tem- 
perature an<l  rainfall  jiikI  the  consequence  is  that  we  have  to  go 
and  SI!'  and  infer. 

In  considering  the  action  of  tlie  fon'sl.  in  regulating  the  dis- 
tribution of  water  we  may  assume  iis  proven  by  the  experiments 
of  Wollny  and  others  iluit : 

The  fon'st  holds  the  soil,  it  pn^vents  the  erosion  as  no  other 
cover  does.  The  great  signifii-nnee  of  this  one  action,  is  difficult 
to  overnile. 
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The  forest  serves  as  a  mechanical  barrier  to  a  readv  surface 
run-off.  The  forest  keeps  the  ground  in  a  more  receptive  con- 
dition and  thus  facilitates  the  soaking  in  of  water. 

The  forest  forms  a  large  ''brush  cover"  acting  like  an  artifical 
cover  of  anv  kind,  and  thus*  reduces  the  action  of  wind  and  sun. 
The  forest  is  a  shelter  house  and  thus  produces  conditions  which 
tend  to  preserve  moisture,  exactly  as  the  walls  and  roof  of  a 
green-house  do. 

That  the  forest  as  a  mass  of  growing  plants  also  uses  up  mois- 
ture and  thus  wastes  exactly  what  we  claim  that  it  conserves,  is 
understood. 

Keeping  these  facts  in  mind,  it  is  clear  that  a  forest  covered 
area  may  be  regarded  as  a  reservoir,  that  the  greater  this  reser- 
voir, the  more  moisture  and  vice  versa.  Also  that  if  all  land  is 
forest,  there  comes  a  time  when  equilibrium  is  reached,  and  that 
if  all  forest  is  removed  there  will  final Iv  come  a  condition  of 
equilibrium,  in  keeping  with  these  new  conditions. 

Our  prairies  and  some  of  the  large  provinces  of  China  are 
perhaps  in  this  cleared  land-equilibrium.  A  hundred  years  ago 
Michigan  was  in  a  state  of  equilibrium  as  to  water  distribution 
and  especially  in  the  southern  half,  it  was  rather  too  wet  for  safe 
and  comfortable  human  habitation.  Since  then  the  surface  has 
changed,  a  large  part  of  the  forest  is  gone,  the  surface  run-off  is 
made  easy  by  cleared  land,  furrow  and  ditch,  and  we  are  gradual- 
ly approaching  another  equilibrium,  probably  less  satisfactory 
than  the  first.  The  gullying  and  washing  of  our  lands,  flood 
and  drought  have  caused  people  to  become  alarmed  at  the  pros- 
pect of  drifting  into  an  unsatisfactory  extreme  and  the  munici- 
palities affected  by  floods,  the  water-power  men  and  other  indus- 
trials like  yourselves  have  joined  hands  with  the  forestry  people 
to  see  if  the  matter  might  not  in  some  way  be  modified  and  seri- 
ous losses  averted. 

Believing  in  the  influence  of  the  forest^  the  reforestation  oi 
denuded  lands  naturally  suggests  itself  as  one  of  the  most  re- 
liable means. 

To  the  fisherman  this  reforestation  is  of  importance  in  vari- 
ous ways  and  to  various  degrees.  To  beautify  the  stream  and 
landscape,  to  shade  the  water  and  affect  its  temperature ;  to  keep 
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•»r  rtnil  pure,  ami  latiilv  l>ut  mixii  imjjortaiii  of  a\\. 
ily  flow. 

4-ii-iL  a  narrow  fringe  of  fitri'st  along  a  etrcum  will  fend 

lieiiuty  to  tli<^  laniisL-Hpi^  »nil  ^utfi(«s  lo  ^hadc  tho  titrcam  if  eiDHll. 

But  to  kt'ep  tli»!  walere  clear  and  pore  more  must  l)C  dow.  and 

still  more  is  nwecsary  to  regulate  its  flow  ami  luaiiitain  an  ainplfi 

supply  of  water.     At  this  point  we  still  make  tliu  mistake  of 

aupposino;  that  the  reservation  of  a  few  townships  at  the  head  of 

the  Arkansas  is  {joinft  to  regulate  its  flow.     This  is  a   fallacy 

and  shoutfl  be  avoided,     Kvery  little  helps,  and  it  is  gratifying 

see  any  attempt  iiuulr,  liul  for  final  sui'ees.s  it  is  niis-sjinry-to 

bo  clear  as  to  the  truth  in  the  case.    To  regulate  the  (irand  Hiver 

a:  ve  it  as  it  was  Kill  veiirs  ago,  all  the  lanil  Iriluitary  lo  th" 

»n  should' )}c  wiKjds       id  lo  have  a  det'idcil  influence  in  stiiy- 

erratic  v        nore  is  needed  than  merely  a  few  acres 

I  of  its  sourcvs.     How  nnn-li  ja  needed? 

BQ  much  is  certain,  the  condition  o(  eirery 

irand  Kiv(>r  has  it^  influence  however. 

amaJ],  on   tnc  magnitude  of  the  llootl  or  the  duration  of  a 

drought.    What  is  true  of  Grand  River  is  true  of  every  stream, 

modified  by  the  many  conditions  peculiar  to  each. 

But  will  reforestation  prove  a  feasible  means?  Certainly, 
but  in  most  cases  it  will  mean  a  task  of  some  magnitude,  and  to 
underrate  this  is  a  sure  beginning  of  a  failure.  Many  condition* 
necessarily  enter  the  first  considerations  of  such  problems.  In 
Iowa  wheri'  ninety  [kt  cent,  of  all  lanil  is  real  plow  land,  refor- 
estation must  remain  in  the  background,  and  the  plow  reeeivo  a 
first  consideration.  In  New  England  where  ]>robal)ly  not  over 
thirty  per  cent,  will  ever  prove  ]iroper  plow  land,  the  case  is  re- 
versed. The  i^anu-  comparison  holds  between  Wayne  county  and 
('niwford  county,  or  the  upjKT  peninsula. 

(JeucrHlly  it  niiiy  be  snid,  the  mistake  is  made  in  our  country 
in  oven'sti mating  the  value  of  the  agricultural  iis*'s  of  the  land. 
The  clearing  an.l  settling  craKc  is  still  on,  inid  we  are  apt  to  for- 
get that  much  land  nuiy  be  of  fjir  U-tter  use  if  left  as  woods,  or 
reston-d  to  forest.  In  our  own  state  wc  have  dozens  of  fim.' 
streams  running  through  lands  on  which  the  >tate  has  been  losing 
money  trying  to  force  settlement.     Such  ao'iis  ought  to  remain 
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forest,  the  bare  lands  should  be  restocked,  and  timber  and  water, 
fish  and  game  should  have  their  proper  attention. 

Once  a  project  of  this  kind  is  decided  upon,  the  methods  of 
doing  are  simple.  But  here  again  let  me  warn  against  half 
doing.  If  we  go  into  it  let  us  make  sure  that  the  tree  wt  plant 
receives  the  protection  without  which  all  forest  growth  is  im- 
possible.   It  is  useless  to  plant  forest  and  then  burn  it  up. 

With  every  larger  enterprise  it  pays  to  survey  and  map  the 
land,  maintain  a  home  nursery  and  raise  the  needed  plant  stock, 
and  in  all  cases  have  a  man  trained  to  the  business.  What  to 
raise  will  depend  on  the  land.  On  better  lands  the  hard  w^oods 
have  the  advantage  of  being  useful  early,  of  sprouting  and  thus 
saving  expenses  in  starting  new  growth.  On  our  sandy  lands, 
and  also  in  handling  the  Northern  swamps  the  conifers  are  the 
principal  trees  we  must  look  for. 

The  expense  of  starting  a  forest  is  usually  much  overrated. 
Five  dollars  per  acre  will  do  very  well,  and  ten  dollars  is  an 
ample  outside  allowance. 

On  larger  areas  the  protection  •o(  the  lands  should  receive 
close  attention,  and  in  no  case  should  this  be  left  to  a  mere  "put 
out  fires"  enterprise.  Patrol,  rigid,  regular,  and  ample  patrol  is 
the  only  satisfactory  method.  But  will  this  pay  ?  Always !  pro- 
vided we  apply  a  reasonable  amount  of  forethought  and  economy. 
The  little  tree  costs  less  than  a  cent  to  put  in  the  ground,  it  is 
worth  at  least  one  dollar  when  fifty  years  old.  But  here  let  me 
warn  against  rash  expectations.  Forestry  is  not  a  speculative, 
promoters'  business ;  it  is  a  form  of  agriculture,  and  though  gen- 
erally the  safest  form,  forestry,  like  other  branches  of  this  busi- 
ness,  pays  only  a  modest  per  cent  on  the  investment,  Neverthe- 
less, if  the  state  of  Saxony  can  make  five  dollars  per  acre  per  year 
net,  we  ought  soon  to  make  one-fifth  or  one-third  of  this,  and 
thus  do  better  than  that  continuous  failure  performance  of 
would-be  farming  on  poor  land. 

Reforestation  in  our  state,  as  in  many  others,  is  needed  and 
must  come.  It  is  a  great  problem  and  a  problem  which  needs 
thorough  consideration  from  all  standpoints.  For  its  success  it 
needs  considerable  legislation  and  recognition  on  the  part  of  our 
statesman  and  local  authorities.    It  needs  notification  of  the  atti- 
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\o  its  own  and  privalc  proiM>rt_v,  and  it  needs  niucli 

ong  our  people. 

oruifi  these  atwiit  it  nwds  concerted  action  on  the  part  of 

nil  TxiDse  interented  in  this  fiubjeet,  and  it  is  for  this  reason  that  T 

thank  you  especially  for  tliis  opportunity  of  saying  a  word  with 

regard  to  the  greiilesl  ce^ri^niic  problem  before  our  people,.   {Ap- 

pi«M.) 


NEW  TYPE  OF  JARS  FOR  HATCHING. 

BY  W.  E.   MEEHAN. 

Some  superintendents  of  hatcheries  in  Pennsylvania  were  not 
perfectly  satisfied  with  the  type  of  jars  used  for  hatching  and 
asked  me  to  tn'  to  design  something  more  satisfactory. 

I  designed  a  jar  which  is  now  in  use  in  some  of  our  batteries, 
and  I  believe  is  in  use  in  one  other  state  and  is  giving  entire 
satisfaction.  There  is  no  patent  on  the  device.  There  is  no  con- 
traction at  the  top,  the  lip  is  much  larger  than  in  the  other  jars 
and  wider,  and  the  stem  is  done  away  with  and  a  simple  plate 
of  glass  set  on  the  bottom.  The  bottom  is  round  and  formed 
like  the  bottom  at  the  McDonald.  This  jar  will  hold  as  many 
eggs  as  the  Chase  or  Downing  jar,  and  more  than  the  McDonald, 
and  can  be  set  up  close  to  the  batten-.  The  jar  not  needing  as 
large  a  lip  as  is  necessary  on  some  jars,  because  of  the  body  being 
perfectly  straight,  allows  the  jar  to  set  close  to  the  trough;  the 
amount  of  water  required  is  not  so  great  as  is  necessary  in  cer- 
tain types  of  jars.  A  small  amount  of  water  will  keep  the  eggs 
moving  very  nicely.  We  have  been  using  it  in  our  hatcheries 
with  very  great  success  and  the  men  believe  it  to  be  better  than 
some  of  the  types  that  we  have  been  using  heretofore.  One  other 
state  also  has  been  using  it  with  marked  success. 

Mr.  Clark:  What  is  the  difference  between  that  and  other 
jars ;  I  cannot  see  it. 

Mr.  Meehan :    The  Downing  improved  comes  in  this  way : 


The  McDonald  jar  is  sliaped  something  like  this : 


which  makes  it  difficult  to  clean,  and  so  with  the  Chase  jar. 
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Thirhi-fiffh  Ainiua!  M-rlinfi 
oped  like  this: 


It  is  niDch  easier  to  work  uml  wnwti  tlian  other  shapes  ore, 
and  liolds  a  maximum  amoiiiil  nf  I'jfgs,  whiuh  work  more  easily 
and  regularly  than  nny  other  jar.  cxwpting  the  MeDouald,  at 
least  80  my  siiperiiiti>ndents  aver. 

Dr.  Bean:-  The  state  o!  New  York  has  a  few  of  the  new 
JBr«  referred  to,  and  the  men  who  are  uaing  them  like  tlicm  very 
mueh.  They  say  that  they  are  easier  to  clean,  they  ^taiid  closer 
to  tlie  battery,  as  Mr.  Mcehan  said,  and  they  increase  the  capacity 
of  the  hatcheries  by  about  21)  per  wnt.  for  the  siime  wiiler. 


THE  BASS  AT  THE  MILL  CREEK  STATION. 

BY  DWIGIIT  LYDELL. 

In  a  letter  from  our  Honorable  Secretar}%  a  couple  of  weeks 
ago  I*  was  asked  to  contribute  something  in  the  way  of  a  paper, 
no  difference  how  brief,  and  as  to  briefness  I  think  I  have  you  all 
fad^. 

The  bass  at  the  Mill  Creek  Station  are  now  in  the  pink  of 
condition,  but  this  could  not  be  said  of  them  last  spring.  One 
year  ago  last  month  we  lost  the  most  of  the  S.  M.  stock  fish  at 
the  Mill  Creek  Station  by  flood.  What  few  were  left  (about  20 
in  number,  were  transferred  from  our  regular  breecling  ponds 
to  a  much  larger  pond,  for  the  reason  that  the  breeding  ponds 
had  to  be  kept  dry  for  some  time  in  order  that  a  cement  wall 
might  be  built  to  protect  us  from  farther  damage  by  flood. 

After  transferring  what  few  breeders  there  were  left,  other 
stock  was  procured  from  outside  waters  and  placed  in  the  same 
pond,  but  we  were  never  able,  until  this  spring  after  the  spawn- 
ing season,  to  control  these  fish,  or  in  other  words,  get  them  to 
come  to  any  certain  point  to  feed,  in  fact  they  had  no  food  ex- 
cept what  was  in  the  pond,  this  consisted  possibly  of  a  few  craw- 
fish. The  outcome  was  that  they  were  in  rather  poor  condition 
when  the  spawning  season  arrived  this  spring. 

From  the  first  spawning  about  60  of  the  78  beds  in  the  pond, 
were  covered  with  eggs,  these  I  have  no  doubt  would  have  come 
through  in  good  shape  only  for  cold  weather  that  drove  the  tem- 
perature of  water  from  62°  down  to  47°,  where  it  stayed  for  two 
days.  The  outcome  was  that  the  bass  deserted  their  nests,  and 
the  whole  business  went  up  in  smoke.  Probably  from  this 
spawning  there  were  300  fry  hatched.  Why  these  300  escaped  I 
do  not  know,  and  was  too  disgusted  at  the  time  to  try  and  find 
out. 

After  the  water  had  warmed  up  again  another  spawning  was 
found  to  have  taken  place,  about  40  beds  being  covered  with  eggs. 
These  seemed  fairly  good,  but  the  adult  or  parent  bass  were  so 
blooming  hungry  by  this  time,  that  they  turned  in  and  ate  up 
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iipiirly  the  whole  lot  of  e^gs,  rooted  up  the  ne^ts,  and  raised  caiu  \ 
gi'iiorallv.  only  6  good  nestH  coming  from  this  spawning. 

Fearing  that  the  emftll  mouth  work  at  the  Mill  Creek  Sta- 
tion was  going  a  glimmering  for  ISOiS,  I  became  desperate,  tiud 
upon  learning  that  S.  M.  were  being  taken  at  Newaygo,  from 
the  Muskegon  river,  Mr.  Otis  Monroe,  the  foreman  at  the  station 
was  sent  at  once  to  that  poiut.  He  returned  willi  'Hi  nice  aptci- 
niens.  whieh  wci'e  placed  in  »  ppRwninjr  pond,  and  Iteds  pUct^ 
tiion'iu.  Tli.^i-  fi^h  hiiil  not  ^p.iivTU'd  when  we  put  them  in  the 
pond,  and  have  not  yet  done  bo  to  my  knowledge. 

About  the  time  that  the  fish  were  eecured  from  Newaygo  we 
learned  that  some  S.  M.  were  being  taken  below  the  dnui  lifro  in 
Grand  River,  I  immediately  hied  myself  riTerwarcl  and  eeeured 
twenty-six  more  S.  M.  specimens.  These  fish  wer«  little  fellows, 
but  healthy  looking  chaps,  and  as  soft  as  mush.  Twenty  of  these 
were  placed  in  one  of  the  smallest  spawning  ponds  at  the  Station 
and  six  were  put  into  one  of  the  regular  spawning  piindn.  From 
the  twenty  in  the  small  pond  we  got  seven  as  nice  beds  hk  I  ever 
saw.  They  spawned  the  next  day  after  being  placed  in  the  ]H>nd. 
From  the  six  that  were  put  in  the  regular  spawning  pond  we  got 
two  nice  beds,  one  pair  spawning  on  the  plank  at  the  outlet,  and 
the  other  pair  spawned  on  the  roots  of  an  old  stump  that  was  left 
in  the  pond  when  it  was  built.  They  spawned  before  we  had 
time  to  put  in  the  gravel.  This  is  tlie  first  time  that  I  have  ever 
got  any  fry  from  .S.  M.  bass  introduced  into  the  ponds  in  the 
spring,  and  I  think  that  if  these  had  been  put  in  two  weeks 
earlier  nothing  would  have  come  from  them.  The  latest  thai 
S.  M.  have  know  to  spawn  at  Mill  (.'reek  occurred  this  year,  one 
nice  bed  coming  off  the  22nd  of  June. 

The  stock  fish  at  the  station  are  now  in  excellent  condition, 
and  are  feeding  nicely  on  liver,  so  we  e.xpeet  to  get  back  into  the 
old  channel  another  year  and  do  business  again. 

The  I^rge  Mouth  at  Mill  Creek  have  covered  themselves  with 
glory  this  season,  and  nothing  farther  could  !«  asked  of  them. 
Tboy  commenced  spawning  in  the  fore  purl  of  May,  and  com- 
tinued  to  spawn  until  the  middle  of  June. 

An  e.xperinient  was  trie<l  in  feeding  some  I,.  M.  advanced  fn' 
this  reason  that  will  no  doubt  be  of  interest  to  some  of  you. 
Five  hundred  of  these  fish  all  about  %  of  an  inch  long  were 
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counted  into  a  screen  and  placed  in  a  small  narrow  pond,  with  a 
good  current  of  water  running  through  the  screen.  These  fish 
were  fed  entirely  on  the  so-called  Chicago  fish  food,  (showing 
sample).  They  were  fed  nearly  every  hour  for  10  days,  when 
those  that  had  not  starved  to  death  were  so  weak  that  they  could 
hardly  swim,  so  I  concluded  that  as  far  as  Chicago  was  con- 
cerned it  is  out  of  the  race  for  the  present  as  to  food  for  L.  M. 
bass  fry.  I  intended  trying  many  other  experiments  in  feeding 
bass  of  this  length,  but,  my  time  being  taken  up  with  shipping 
and  other  work,  could  not  get  to  it.  If  there  are  any  meml)ers 
here  who  have  tried  feeding  these  fish  as  fry,  would  be  pleased 
to  hear  what  success  thev  have  met  with. 

The  output  from  the  Mill  Creek  Station  this  season  up  to 
July  the  14th  is  as  follows : 

Small  mouth  No.  1  flngerlings 8,000 

Small  mouth  No.  2  flngerlings 31,500 

Total 39,500 

Large  mouth,  advanced  fry 474,000 

Large  mouth  No.  1  flngerlings 318,000 

Large  mouth  No.  2  flngerlings 21,500 

Large  mouth  yearlings 1,004 

Total 814.504 

Grand  total 854.004 

We  still  have  1,000  yearlings  to  ship  and  I  think  50,000  a 
fair  estimate  of  what  fingerlings  thel'e  are  left  in  the  pond-^. 
None  of  the  ponds  has  Ix^en  drawn  off,  so  it  is  somewhat  hard 
to  tell. 

DISCUSSION. 

Mr.  Titcomb :  Do  I  understand  he  got  800,000  and  odd  bass 
from  this  station  this  vear? 

Mr.  Lydell :  That  includes  three  auxiliary  ponds  that  you 
do  not  see  here. 

Mr.  Titcomb :     As  large  as  these  ? 

Mr.  Lydell :    Yes,  two  of  them  larger  than  these. 

Mr.  Titcomb:     It  is  extremely  good  work  even  then.     The 
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of  the  Mnnchesler  Station  actually  tried  an  ex- 
,.uii  Vfuii-h  I  attemptwl  but  faili'd  in  tiirt>ugh  not  haring 
uiv  ]ioii(ls  in  proper  oriier.  He  placed  hiii  baiw  and  fry  when  they 
roa.'  from  the  bed,  in  nursery  pond«  of  tlii!  biw  of  about  .5  x  2i 
feet.  They  had  uot  Ut-n  in  iiw  auit  eontnined  a  pn-at  deal  of 
natural  food  and  the  fry  fed  on  thie  natural  food  in  those  nursery 
ponds  until  tliey  wen.'  yuflicicntly  large  to  lake  inag^ts.  Then 
he  BUBjicnded  the  maggot  trayis  over  the  water  and  the  little  liaw 
came  up  and  assembled  under  tlie  trays  and  look  the  mag^oti 
greedily.  He  Jws  not  know  yet  how  many  fish  he  has  cauglit 
there,  and  that  would  be  a  very  important  point.  At  the  Ht. 
Johnsbury  Station  there  are  a  lot  of  nursery  ponds  much  smaller 
than  those  mentioned,  which  had  no  fish  in  them,  and  when  I 
was  there  I  noticed  that  those  ponds  were  filled  with  animal  life 
early  in  the  spring,  if  they  were  left  eraply  of  fish;  and  we 
wanted  to  try  the  same  cxfieriment  there.  There  is  a  good  idea 
in  thai,  in  gi-tting  your  small  nuuith  Iwss  spreiid  out  to  get  fooii. 
and  still  have  them  under  control. 

Mr.  ileehan:  We  tried  maggois  wiili  some  success  at  lhj> 
Wayne  hateljcry.  At  Torrcsdale  we  had  ponds  about  30  fwt  by 
15  feet.  Then'  was  a  largt;  quantity  of  live  food  iu  thosi'  ponds 
and  in  addition  to  that  the  fish  were  fed  with  ground  fish  which 
they  l(K)k  very  gn.'«lily,  four  tiriu's  a  day.  Bnt  neither  maggots 
nor  natural  footl  seem  to  have  R'duccd  eaimiljalism  veri"  much. 
We  placed  14,0(10  fisli  in  those  ponds  and  at  last  accounts  wo  had 
taken  ..111  ;i.o;(ll.  iind  then'  were  left  about  2,000. 

-Mr.  Clark:  They  talk  about  maggots  on  which  to  ftvd  small 
fish,  1ml  Ihey  do  not  iiu'an  for  fifiUng  the  fry  just  after  they  como 
oir  tlie  iwsl.  What  has  anyi>ody  tried  as  to  feeding  fry  as  they 
coiue  (tff  tlie  nest  ? 


Mr.  Sevtnoiir  H<hv,t: 

Vou 

mean  for  fivding  with  artificial 

foo.i  :- 

Mr.  Clark:     Yes.  or  • 

biing 

iinytliing  In  increase  the  natural 

foml— thai  is  wliere  we  i 

in-  \\-i 

>nk.     In  this  connection  1  miplit 

say  thai  this  seiison  we  | 

nit    II 

l.DOU  fry  directly  from  the  nests 

into  one  [Mind   at    .\orili 

ville. 

and  counted   S.:t2.->  unndH-r  two 

fingerlings. 
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Mr.  Meehan :    That  is  better  than  I  did  in  mine. 

Mr.  Xevin :  Last  fall  at  Dousman  where  we  have  no  build- 
ings and  no  tanks,  when  the  fn*  commenced  rising  off  the  nests, 
we  got  two  big  farm  tanks,  10  feet  in  diameter,  and  placed  these 
below  the  dam  and  ran  a  pipe  from  the  pond  into  the  tanks,  and 
with  one  lift  of  the  net  we  could  raise  up  half  a  pint  of  bugs, 
and  we  would  put  a  tubful  in  the  tanks  and  the  fry  would  go 
after  the  bugs  like  brook  trout  go  after  liver.  We  did  that  two 
or  three  times  a  day;  it  was  just  like  fattening  a  lot  of  hogs. 
We  did  not  lose  anv  fry,  thev  fed  w^ell.  There  was  an  abundance 
of  food  and  from  this  pond  we  shipped  G00,000  large  mouth  bass, 
and  expect  to  ship  400,000  more. 

Mr.  Clark :    What  kind  of  bugs  were  they  ? 

Mr.  Xevin :    A  good  deal  like  the  common  louse. 

Mr.  Titcomb:    Is  it  daphnia? 

Mr.  Birge :    No,  but  of  the  same  group. 

Mr.  Xevin:  The  pond  was  filled  with  them.  At  Minocqua 
station  many  died  from  scarcity  of  food  and  we  could  not  hold 
them  any  length  of  time,  but  had  to  ship  them  as  soon  as  we 
brought  them  in. 

Mr.  Titcomb:  On  this  subject  of  food  of  that  sort,  there  is 
a  great  field  for  investigation.  Mr.  Atkins  has  tried  experiments 
with  manure  to  produce  this  minute  animal  life.  It  does  pro- 
duce it,  and  ordinary  refuse  and  straw  w^ill  produce  it,  and  the 
killing  of  the  algae  with  copper  sulphate  will  increase  the  daph- 
nia and  Cyclops,  for  a  time.  We  had  an  interesting  experience  at 
the  fish  pond  in  Washington  this  year,  where  one  small  pond  had 
been  enclosed  for  a  number  of  years  to  keep  a  pair  of  fancy  Man- 
darin ducks.  It  had  never  been  cleaned  out,  and  the  ducks  had 
occupied  the  pond  every  summer  for  a  number  of  years;  we 
found  this  year  that  we  could  gather  this  daphnia,  bucketful  af- 
ter bucketful  every  day,  for  two  or  thrc»e  weeks,  and  possibly  they 
are  doing  it  still;  that  food  is  suitable  for  the  bass  when  they  are 
ready  to  take  food.  That  is  the  kind  that  we  want  to  encourage 
I  suppose,  in  this  nursery  pond  project  which  I  suggested,  leav- 
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of  flomi.-        HP 


iiig  the  pomls  natural,  »n<\  poasibly  putting  in 
kind  until  wo  intnxlitec  l.lu'  little  fish  whore  nature  hiis  aln-ad 
provided  food  wliieh  earnest  llicni  along  until  thi-y  laki-  some- 
thinw  larger. 

Mr.  Lydell :  We  have  no  trouble  here  in  getting  pl«i^  food 
for  the  fry.  The  trouble  arisea  after  they  become  an  inch  long, 
or  a  little  less;  that  is  whei-e  we  lack  for  food.  Our  food  wa» 
most  plentiful  this  year  in  ponds  which  had  been  dry  during 
September  and  October.  Those  ponds  this  year  were  one  teem- 
ing mass  of  daphnia.  We  pat  in  our  small  baes  fry  and  after 
they  were  three-fourths  of  an  inch  long  they  cleaned  up  the  masH 
and  then  they  lacked  food. 

Mr.  Titcomb :    That  is  where  maggots  would  cojoe  in. 

Q.    Do  you  keep  any  of  your  ponds  dry  through  the  winter? 

A.    No. 

Q.    Just  through  the  fall? 

A.  We  had  to  run  them  dry  on  account  of  putting  this  wall 
in — that  was  the  only  reason. 

Mr.  Titcomb:  I  have  hoard  of  a  food  used  called  the  Chi- 
cago food,  and  I  would  like  to  inquire  what  that  is. 

Mr.  Median:    It  looks  a  little  bit  like  Indian  meal. 

Jlr.  Lydell :    Yes. 

Mr.  Meehan  :  Wo  tried  it  on  trout  and  it  bound  them  up 
like  a  bullet. 

J(r.  Lydotj :  Wo  lind  soiiio  liass  in  the  same  pond ;  there  was 
a  niee  current  formed  liirough  the  st^n^-n  and  by  stirring  thi* 
foo<l  uj)  it  wont  down  this  curr<'iit  and  looked  a&  much  lik.- 
daphnia  as  anylhin;:  you  loidd  got.  and  I  tliought  it  would  be 
qililo  valuable,  liul  tjiese  bass  would  just  fjive  it  a  wise  look  and 
walk  away,  and  tliey  >v<Kild  starve  to  deaili  before  they  would 
take  it. 

President:  .\re  there  any  I'urlher  rocouimendntions  of  tliis 
Chicago  food';' 


American  Fisheries  Society.  177 

Mr.  George  Morcher:  This  is  my  second  year  in  which  I 
have  used  that  Chicago  food,  but  I  use  one-third  of  middlings 
and  two-thirds  of  meat. 

Mr.  Meehan:    This  is  a  powder,  is  it  not? 

Mr.  Morcher:  !Mine  is  a  little  coarser  than  corn  meal,  but 
fish  under  an  inch  and  a  quarter  in  length  wont  take  it;  after 
that  my  inch  and  a  quarter  fish,  as  long  as  I  keep  them  confined 
at  the  hatchery,  take  it  readily,  and  with  no  bad  results. 

Mr.  Titcomb:     Bass? 

Mr.  Morcher:    Yes. 

Q.    Large  mouth  or  small  mouth  ? 

A.  Both.  The  small  take  it  more  readily  than  the  large.  If 
I  put  in  a  school  to-day  it  makes  no  difference  how  many  insects 
I  have,  I  grind  a  good  butter  cracker,  about  as  fine  as  corn  meal, 
and  on  the  outer  edge  of  the  pond  I  dro])  tliat  in  here  and  then> 
and  it  floats.  I  have  watche<l  bass  which  would  not  eat  until 
they  were  ten  to  twelve  days  old  and  they  will  go  right  to  eating, 
and  they  will  follow  you  along  and  j):ck  this  cracker  up.  Now  I 
feed  them  a])out  fourtcvn  days  on  that  same  size  of  ground 
cracker,  then  I  Ijcgin  to  j)ut  in  a  larger  cutter,  until  they  get  to 
be  about  One  and  one  quarter  inches  long,  and  then  1  use  Chicago 
meat  with  these  middlings.  1  cook  it  in  the  morning,  cover  it 
up  in  a  tight  vessel  and  let  it  set  until  four  o'clock  in  the  after- 
noon, and  feed  from  four  to  six  ]).  m.,  two  men  taking  it  around, 
using  it  for  all  spawners  as  well  as  fry,  and  J  do  not  think  any- 
one could  havt^had  a  nicer  lot  of  frv  in  small-mouth  bass  than  I 
did  last  year.  From  the  lOtb  of  May  up  to  the  lolli  of  Septem- 
ber  they  grew  from  two  and  a  half  to  seven  inches;  and  there 
were  150  taken  out  of  there  from  four  and  a  half  inches  to  seven 
inches  long — and  I  must  praise  the  Chicago  meat. 

Mr.  Titcoml):    You  cook  it  in  with  middlings? 

A.    Yes. 

Q.    How  long  do  you  boil  it? 

A.  Just  long  enough  to  get  it  thoroughly  stirred  through. 
laget  a  farmer's  kettle  and  it  holds  fifteen  gallons.     We  have  to 
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I  watiT  to  the  mrat  lo  make  it  jiiwt  llii-  snmi"  He 
yoiir  wife  Ices  iiiui'Ii  out  of  corn  meal — tJiipk  and  a  littJ'J 
pTOmbh  Where  we  feed  it  to  small  bags  we  take  it  in  our  hands 
and  lon&en  it  up  and  seinip  it  up  over  the  water.  The  bai«,  cat- 
fish ami  croppy  fry  or  fingerling  pick  it  right  up  as  they  go,  and 
thp\  fatten  on  it 

Saturday  evening  we  had  something  peculiar  happen.  I  wai 
njilkmg  along  after  the  men  had  fed  the  fish.  They  prnetically 
liid  i;o(  through,  and  I  paused  a  small  mouth  Iwee  pond  when-  I 
hid  till-  in  and  an  I  was  walking  along  uotieing  the  west  pond  I 
saw  a  huh  coming  out  of  the  ikvp  wiiter.  He  madt'  u  dart  for  tlx* 
shore,  and  when  within  a  foot  of  it  whirled  on  his  head  with  his 
mouth  open  and  darted  around,  1  iisked  for  a  eheea«^eloth  nei 
nnd  eauplit  him  and  found  Ik-  was  dead.  I  examined  hiiu  and 
found  nolliing  on  the  oiitsiih'  that  showed  nvy,  sign^  of  injury. 
I  to(jk  him  up  to  the  house  where  1  had  a  strong  glaee  and  ex- 
smined  him  again  and  found  nothing.  Hie  scales  wore  as  bright 
US  mnld  Iw;  ho  lueastired  h«t  inches;  his  stomach  was  not  over- 
loaded hut  nice  and  full.  1  took  my  knife  out  and  o])ene<l  him 
and  examined  his  gills,  Init  there  was  nothing  there  and  nothing 
in  his  throiit.  I  opened  him  from  one  end  to  the  other  and  ! 
foHiid  undigested  food,  that  he  had  just  swallowed,  and  food  that 
lie  had  in  his  stomach  and  was  digesting.  1  know  it  was  not  the 
Chicago  food  that  caused  his  death,  Iwcause  that  was  not  di- 
gested. What  killed  him  I  don't  know.  There  was  only  ono 
thing  [H'eidiar,  ami  whether  tliat  was  natural  or  not  I  cannot  say 
— Ihe  food  was  a  little  bit  gummy.  Hut  there  wen'  hundn-ds  of 
fish  right  around  liim  that  iite  that,  and  that  is  the  lirst  of  it 
that  I  discovered.  My  opinion  is  he  was  caught  by  another  fish, 
was  too  large  to  be  eaten,  got  away,  and  died  from  the  efTecls  of 
it.  but  when  I  found  no  marks.  I  used  a  strong  glass  on  him  and 
even  then  I  could  not  find  aiiylhing;  but  1  eaiiiiot  blame  thy 
Chieag.!  meat.  be<ause  it  would  have  atTceted  ihe  others,  and  I 
think  I  have  got  as  ]>luriip  a  lot  of  fish  as  anyone. 


yW.  Tite. 
ose  fish? 


Y.u 


■  pond    in   September  to  get 


I  the  fish  were  not  sorted  in  the  meantime? 
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A.    No  sir — the  water  was  too  deep. 

Q.    How  many  did  you  get  out  of  this  pond  ? 

A.  Fully  100,000.  I  put  200,0^0  in,  but  my  loss  I  attribut- 
ed to  the  extra  large  bass  that  were  in  there. 

Q.    How  large  a  pond  have  you  ? 

A.    I  think  it  is  about  200  bv  170  feet  wide. 

Q.    You  refer  to  the  small  mouth  bass  ? 

A.  Yes.  I  ean  raise  more  small  mouth  bass  in  the  same 
amount  of  water  than  I  can  large  mouth. 

Q.    What  was  the  average  temperature  through  the  sununer  ? 

A.  I  have  not  kept  the  full  temperature  record ;  but  my  tem- 
perature has,  in  the  lower  pond,  run  up  as  high  as  90°.  In  my 
spring  p#nd,  where  we  used  altogether  spring  water,  it  never  ex- 
ceeds 60°  one  hundred  feet  from  the  main  sprfng. 

Q.  The  one  you  had  100,000  in  ? 

A.  That  was  78°  Sundav. 

Q.  You  have  a  constant  flow  of  water  through  that  pond  ? 

A.  Xot  as  heavv  as  it  is  here  in  Mill  Creek. 

Mr.  Clark :    Did  vou  take  103,000  out  towards  the  fall  ? 

A.  The  15th  of  September. 

Q.  Out  of  a  pond  1 70  by  200  ? 

A.  Yes — it  mav  be  2dD — but  those  fish  were  fed  twice  a 
day,  and  any  quantity  of  insects  were  in  there.  The  fish  were  just 
estimated — I  had  a  net  when  I  delivered  to  the  car,  and  I  count- 
ed that  net  full,  and  I  use  so  manv  nets  full  to  everv  bucket  or 
every  can  that  goes  to  the  car. 

I  might  add  that  we  raise  not  only  bass  but  catfish. 

Mr.  Titcomb:    What  kind  of  catfish  do  vou  cultivate? 
ft 

Mr.  ^^forcher:     Marble  cat.     Where  they  get  therai  from  T 

don't  know.    They  were  gotten  by  a  man  that  had  a  hatchery  in 

Waverlev.     The  state  rented  it  of  him  for  ten  vears.     Then  T 

took  hold  of  the  London  hatchery  and  moved  them  there. 


till:    Have  you  ever  tried  the  speckled  cat? 

A.    N'o,  we  have  tried  the  channel  eat,  but  cannot  keep  them. 

Mr.  Lydell:  I  went  to  Mr.  Morcher's  station  about  this  time 
last  year  and  he  eertainly  has  om-  of  (he  greatest  propositions  for 
Iwss  I  cvHT  saw,  though  they  do  not  ship  any  hajw  during  the 
BuiniHcr,  Imt  wait  tilt  the  fall.  Of  eonrBC,  they  do  not  have  tin* 
waters  to  look  after  that  we  do  in  Michigan;  the  lakes  are  so 
very  s^cattcrinji  tliut  a  few  carloads  of  fish  take  cnre  of  nearly  all 
the  inland  waters,  I  think. 

Mr.  Morchcr:  Last  year  we  fnmished  all  applieants.  but  the 
year  before  we  did  not,  and  everyliody  seemed  to  Iw  well  plcoaed, 
except  a  few  wanted  all  haes  and  got  some  catfish,  Then  I  had 
plenty  of  Iheni  to  pnt  around  in  Madison  cmmty  wlicr-.'  I  get  my 
own  fall  and  winter  food. 

Mr.  Ilussett :  I  would  like  to  ask  Mr.  Morcher  whalie  know^ 
abfiul  thi-  qujility  (ff  tlu-  flesh  of  fish  when  prepared  for  the  fable, 
where  this  food,  or  other  prepare))  food,  ie  used,  an  ironipariHl 
with  those  ft^  on  liver. 

Mr.  Morcher:  I  cannot  say.  T  have  had  no  c.\'])erience  in 
thill  line. 

f  liJid  n  misfortune  last  year  in  emptying  one  of  my  ])onds. 
I  think  Mr.  Lydcll  saw  the  fish.  Then-  were  n»  in  thi'  pond. 
small  mouth  bass.  \Vc  went  then'  .Tune  .Ith,  about  (i  o'clock  in 
the  evening,  anil  I  wanted  to  gei  this  water  on  the  inside  of  the 
fence,  so  that  none  of  the  (isli  would  be  cnuglit  witii  the  seepage 
out  of  it  during  tlie  ii'ght,  and  !  drew  from  the  to]>  of  the  water 
to  tlu'  bottom  of  the  pond,  six  and  a  iialf  Icct,  but  left  tlinv  and 
half  feet  of  water  in  the  df^pest  in.rt  of  the  |.ond.  I  also  was  very 
cautious  about  getting  tlie  tooss,  cutting  out  tbese  runways  to  the 
deep  water,  and  all  around  the  onter  I'dge.  to  prevent  my  bass 
friun  gi'tting  in  iIutc  and  getting  choked  u|).  for  1  had  a  largi- 
<piamily  of  halching  tubs  iti  lb.  re.  Now  ibis  was  in  Septenil«T. 
I  think  about  tbc  ■Juih.  at  the  time  of  ibc  lirsl  frost  we  hail  uji  in 
then-.  At  i;  o'clock  !  left  the  |ion.l  s.i'iiing  water  fnnn  springs 
coming  in  from  all  directions,  but  no  waters  nnming  from  the 

water  Ihey  ha<l.     1   went   back  the  ne\t  numiing  a  (luarter  to 
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seven — I  did  not  get  home  till  10  o'clock,  and  the  men  were  a 
little  ahead  of  me.  I  went  up  to  where  I  let  the  water  out  and 
found  my  bass  piled  four  deep,  some  dead,  some  part  dead,  some 
just  breathing  yet.  I  called  the  men,  and  I  don't  know  whether 
I  lost  my  head,  or  what,  but  I  waded  into  it,  and  lx»gan  to  throw 
them  out.  I  just  took  them  over  to  the  next  pond  and  did  every- 
thing I  could  to  revive  them  and  I  saved  out  of  the  170,  38. 
After  I  got  my  pond  cleaned  out  I  put  the  dead  fish  into  the  ice- 
house and  examined  them.  I  looked  down  their  throats  and 
found  they  were  plugged  up  with  mud  and  moss.  I  opened 
them  and  found  the  entire  stomachs  were  full  of  mud  and  moss. 
The  only  theory  I  can  give  for  the  death  of  those  fish  was  that 
these  little  minnows  in  this  pond  w^nt  down  into  this  deep  water 
in  the  morning  at  four  or  five  o'clock,  and  these  old  fish  discov- 
ered them,  and  thev  banked  these  little  fellows  two  feet  out  of 
water  on  the  bank,  and  tried  to  get  them,  going  after  them  with 
their  mouths  open,  and  they  would  catch  the  bank  and  filled 
themselves  up  with  this  moss  and  mud,  for  their  stomachs  wei-e 
full  of  it.  There  was  none  out  in  the  deep  water ;  the  water  was 
not  a  bit  roily ;  but  there  they  lay  all  on  a  pile,  in  a  row  twenty 
feet  long,  and  wherever  I  found  them  I  found  the  little  chubs 
lying  up  on  the  bank.  Now  if  anybody  can  give  me  the  reason 
for  the  death  of  those  fish  in  so  short  a  time,  I  would  like  to 
know  it. 

Dr.  Birge :  What  became  of  those  that  you  put  over  into  the 
other  pond. 

Mr.  Morcher:    They  were  all  right. 

Mr.  O'Brien :    How  manv  thousand  do  vou  carrv  on  a  car  ? 

A.  Seventy  thousand  or.  seventy-five  thousand.  We  have 
eleven  large  tanks  in  each  car.  Then  we  generally  fill  a  number 
of  cans  and  have  them  in  the  aisle  to  deliver  at  the  first  station. 

Mr.  Titcomb :  I  hope  Mr.  Morcher  will  count  his  fish  next 
fall.  I  do  not  believe  he  is  carrying  so  many  as  he  thinks.  We 
carry  as  many  as  we  think  we  can  carry  safely,  but  we  cannot 
do  any  such  work  as  that.  I  think  the  only  way  to  settle  that  U 
to  count  them. 


(.  N  THE  PROPAGATION  OF  BLACK  BASS. 


Success  in  the  propagation  of  the  small  mouUied  black  bxfiit, 
I  am  led  to  believe  will  be  BBeured  only  by  the  closest  attention 
to  all  tho  dotaib  entering  mto  the  work,  and  uDlL>tis  one  ie  will- 
ing to  devote  his  entire  time  and  best  energies  of  both  mind  and 
iKidy  to  the  enterprise  eueeess  will  not  be  fort.heoniin^.  We  liavu 
demonstrated  beyond  all  doubt  that  the  fry  can  he  brought  to 
the  advanced  stage  with  the  Kreiilcst  dcgrw-  nf  success  and  wc  are 
tlioroughly  convinced  Uiat  they  aiv  ns  valuaiite  for  xtoeking  pur- 
poses then  ae  at  any  time.  To  carry  large  numiters  of  the  ad- 
vanced frv-  in  email  ponds  and  attempt  to  raise  them  to  finger- 
lings  is  anoUier  proposition,  although  our  methotl  of  feeding  for 
ftngerlingts  produces  most  vigorous  fish,  that  actually  mak<-  more 
rapid  growth  than  when  in  the  wild  state;  the  difficulty  in  mis- 
tng  eonsidcnible  numbers  in  small  ponds  is  due  din-ctly  to  the 
peculiar  habits  and  charaeteristics  of  the  fish.  It  is  natural  for 
them  when  they  have  arrived  at  the  advancetl  stagi'  to  scatter, 
each  individual  going  by  himself,  and  to  crowd  large  numbers  in- 
to small  ponds  will  usually  result  in  at  least  partial  failure. 
Nature  is  quite  likely  to  assort  herself,  and  the  fish  become  rap- 
idly n'duced  in  nunilMTs  until  the  size  and  condition  of  the  pond 
in  which  they  are  confined  shall  liC  sufficient  to  meet  their  re- 
quin-ments.  Finally  our  experience  leads  us  to  the  conclusion 
that  U'tter  results  are  secured  by  carrying  the  fry  only  until  the 
advanced  stage  of  growth  is  made,  at  which  time  tlie  wily  watch- 
ful and  stvretive  habits  ]»eculiar  to  the  buss  are  fully  developed 
and  if  planted  where  sulVicient  cover  is  at  hand,  the  greater  part 
will  survive. 

It  is  a  great  disnppniniment  not  to  attend  the  annual  meet- 
ing of  the  ^^Vmericaii  Fisheries  Society.  My  time  is  so  fully 
occuiiied  with  my  duties  here  at  the  hatchery  there  is  no  time  to 
write  a  ]>a|)cr  nor  to  attend  the  meeting  this  year. 


ASSORTING  BRCX)D  BLACK  BASS  TO  PREVENT 

CANNBALISM. 

BY  J.  J.  STRANAHAN. 

Experience  has  taught  at  Cold  Spring  Station,  Bureau  of 
Fisheries,  that  there  are  in  all  our  ponds  individual  large  mouth 
black  bass  which  are  specially  cannibalistic  and  it  is  the  inten- 
tion of  the  writer  to  remove  all  such  in  future  as  fast  as  dis- 
covered, even  resorting  to  the  rifle  to  get  them  when  necessary. 
But  he  believes  that  all  large  mouth  black  bass,  and  presumably 
small  mouths  also,  should  be  assorted  into  the  ponds  in  as  near- 
ly the  same  sizes  as  is  practicable,  the  large  ones  into  the  larger 
ponds  and  so  on,  it  being  desirable,  where  that  number  of  ponds 
is  available,  to  make  them  up  into  at  least  four  or  five  grades. 

The  larger  bass  are  necessarily  more  log}'  and  less  active  in 
their  movements  and  therefore  unable  to  protect  their  young 
from  the  raids  of  the  smaller  and  more  active  individuals.  Thev 
^re  also  much  less  prone  to  cannibalism,  in  fact  it  is  a  rare  oc- 
currence to  see  a  bass  w^nghing  four  or  five  pounds  or  more  feed- 
ing on  the.  fry  in  our  ponds. 

When  the  smaller  fishes  are  by  themselves  all  are  equally 
active  and  a  one-pound  male  will  defend  his  brood  so  vigorously 
that  even  the  specially  voracious  individual  soon  finds  that  he 
can  not  run  amuck  among  the  fry  at  pleasure  without  suffering 
the  consequences  and  cannibalism  is  retiuced  to  a  minimum  even 
among  the  smaller  and  more  bloodthirsty  classes. 

Of  course,  a  station  must  keep  up  its  brood  stock  by  either 
raising  a  supply  from  year  to  year  or  by  introducing  wild  stock 
and  by  this  system  of  sorting  this  growing  stock  can  be  made 
useful  from  two  years  old  and  later,  while,  in  our  opinion  they 
would  be  far  better  kept  by  themselves  and  not  reprodtiw  at  all 
than  to  place  them  with  the  larger  fishes. 

It  has  sometimes  been  argued  that  such  assorting  as  above 
recommended  will  result  in  a  disproportion  of  the  sexes.  We  do 
not  believe  that  this  argument  is  tenable.  We  have  observed 
some  of  our  largest  bass  this  season  guarding  nests  and  pro- 
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s  and,  while  it  ii;  prohslilv  tmt.-  that  then- 
f  feniaJi'S  among  thi.'  very  Inrgiwt  liat-B,  tint  ie  not 
«nough  tc  leak  the  forct'  of  our  position  as  to  assorting,  for 
if  perthaiiL-i!  there  should  he  Muie  losa  through  the  (iispro[)or- 
tioii  mentioned,  it  would  Ije  mnnv  tiuiew  made  good  by  the  bi-ne- 
flcial  ivsnlts  obtainyd  by  a  rigid  Begregation  of  the  sizes. 

There  is  another  reawn,  and  a  titrong  one,  for  thus  sortuig 
the  fish.  TIk  young  and  growing  fiah  should  U'  fed  more  and 
oftener  than  the  large  ones,  t'ei'ding  of  the  large  dshes  durin? 
breeding  season  to  prevent  cannibalism  i.*  entin-ly  nnneoeiseary 
white  th«  smaller  ones,  both  for  their  healthful  growth  and  to 
mitigat*^  eiinnihaliciti  during  bn^etiing  time,  requ're  more  fre- 
(jnent  feeding.  This  change  will  (save  feed  and  labor  Imt  the 
moru  important  feature  is  that  of  saving  the  adult  iiahcs  for  a 
very  large  percentage  of  loss  among  our  larger  fishes,  those 
which  should  he  in  their  very  prime  for  reproduetion,  is  cnutsed 
by  what  in  the  case  of  the  human  being  would  b*-  called  fatty 
degeneration,  if  we  may  judge  from  general  appearanees.  tht! 
organs  Ijeing  covered  and  obseurtil  by  fat,  the  liviT  Iwing  yellow, 
when  cut  in  section,  from  an  accumulation  of  this  material. 
When  by  themselves  the  larger  fishes  coulil  Ik'  fed  more  sparing- 
ly and  this  loss  tlirough  excess  of  adipose  could  lie  at  least  nieas- 
nrably  lessened. 

In  concluding  the  writer  would  give  it  as  his  opinion  that 
where  the  fishes  are  properly  assorted  as  to  size  a  larger  number 
could  be  supLfs^'fully  carried  in  a  given  area,  for  one  of  the  reas- 
ons that  numlwrs  should  be  restricted  is  that  the  fish  interfere 
with  each  other  while  the  parents  an'  caring  for  their  broods, 
this  generally  being  done  by  the  snmller  adnlts  rushing  into  the 
schools  and  devouring  nund)ers  of  the  fry,  separating  them  and 
very  often  breaking  op  the  ,";chools  liofnre  they  would  naturally 
segregate.  I'nder  nonuid  conditions  at  ibis  station  the  schools 
will  hold"  together  until  llie  fry  have  attained  a  length  of  one 
inch  or  one  and  one-eighlh  inches  liut  n<-  often  lind  lin>ods  hn>k- 
en  up  into  several  snuill  schools  when  they  are  half  that  size  and 
this  is  generally  caused  liy  the  raids  of  llie  small  adults.  Of 
course,  unjirolecled  by  the  parent  fisJi.  these  will  (H'Hsh  unless 
taken  out  and  shipped,  which  is  our  universal  practice. 
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DISCUSSION. 

Mr.  Clark:  The  point  in  his  paper  is  good,  that  when  the 
bass  get  large,  weighing  four,  R\e  or  six  pounds,  they  do  not  be- 
gin to  do  the  damage  in  a  pond  containing  fry  that  yearlings  do. 

Mr.  Meehan:  Our  experience  has  been  that  we  have  to  get 
them  in  in  the  fall  and  if  we  put  them  in  in  the  spring  we  can- 
not do  a  thing  with  them. 

Mr.  Lydell :  One  lot  I  put  in  this  spring,  did  not  do  any- 
thing, and  the  second  lot  I  put  in  in  the  evening  and  the  next 
afternoon  they  spawned.  We  got  such  good  results  because  they 
were  so  near  spawning  that  they  could  not  help  themselves. 

Mr.  Meehan :  It  is  a  curious  thing,  because  I  had  the  experi- 
ence with  the  small  mouth  bass  that  if  we  did  not  get  them  in  in 
the  fall  we  could  not  get  anything  out  of  them  at  all. 

Mr.  Clark:  We  had  small  mouth  bass  at  Northville  that 
spawned  six  or  seven  days  after"  they  were  put  in,  wild  fish 
brought  from  the  Saginaw  River. 

Mr.  Nevin  :  In  regard  to  building  bass  ponds,  are  you  build- 
ing large  or  small  ? 

Mr.  Lydell :  Ponds  number  three,  five  and  one  are  my  regu- 
lar breeding  ponds.  The  large  ponds  are  for  large  mouth  bass 
and  for  rearing.  I  had  to  take  them  and  transfer  them  to  num- 
ber seven,  where  I  left  them  for  breeding  this  year. 

Mr.  Titcomb:  How  many  adults  did  you  put  in  number 
three? 

A.  Fifteen  or  eighteen  pairs.  I  have  been  reducing  the  num- 
ber of  adults  to  the  pond  ever  since  I  began  propagation,  and  get 
better  results  all  the  time. 

Mr.  Clark :  If  you  had  just  the  kind  of  place  you  wanted  and 
could  do  just  as  you  wanted,  would  you  have  large  ponds  for 
rearing  bass?  Would  you  prefer  half  an  acre,  three-quarter's 
of  an  acre  or  ten  acres  ? 

Mr.  Lydell :  I  do  not  think  I  would  have  a  pond  larger  than 
300  by  150  feet.    I  think  for  rearing  exclusively,  if  your  pond 
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80  you  fan  t'ontrol  it  anil  clfaii  it  out  in  the  fall,  it  makes  no 
mfffrence  whether  it  is  100  or  1,000  feet  in  diameter.  I  do  not 
Bee  that  it  makes  any  difference,  only  tliat  the  ponds  of  the  siaw 
that  wo  have  here  are  very  niuch  handier  than  larger  sizes  woiild 
be.  When  you  commenc-e  to  ship  you  can  clean  tliat  jmiid  and 
nhili  your  fisli,  whereas  in  a  big  pond  you  have  got  to  draw  the 
whole. |>ond  down  in  order  to  gi't  the  fiinh  anyway,  although  you 
may  not  want  all  the  fish. 

Secretarj'  Peahody:  You  rcincniiwr  Mr.  Beeman  told  tlie 
association  that  he  had  discovered  that  the  female  bass  spawned 
several  times  during  the  season.  What  is  your  judgment  about 
that  now? 

Mr.  Lydell :  I  never  have  actually  seen  the  female  baas 
spawn  the  weond  time.  I  tJiink  however  that  some  femalee  do 
spawn  a  second  time.  I  know  a  female  bass  will  spawn  partly  on 
one  bed  and  go  to  aufither  be<l  with  another  male  and  spawa 
thore. 

Mr.  Titcomb:    Both  small  and  large  mouth  bass? 

Mr,  Lydell :    I  am  sj)eaking  of  the  small  mouth  bass. 

Mr.  Xevin  ;    l>o  you  think  roily  water  affects  them  ? 

Mr.  Ljdell ;     I  think  so— if  it  is  during  the  spawning  season. 

Mr.  Nevin  :    In  the  Mississippi  Kiver  it  is  verj'  roily,  and  that 

Fccnis  to  make  no  ilifference. 

ilr.  Lydell :  It  will  drift  in  here  and  settle  on  our  beds  an 
inch  iiiid  a  half  deep  in  one  night. 


THE  BEST  PAINT  FOR  SCREENS. 

BY  MR.  LYDELL. 

Last  year  the  question  was  asked  in  regard  to  a  paint  to  keep 
screens  from  rusting.  This  season  we  have  used  here  at  the  Mill 
Creek  Station  an  article  put  out  by  the  Sherwin  &  Williams  Co., 
called  the  Sherwin  &  Williams  Pure  Atchison  Graphite  Paint. 
We  have  found  that  if  fills  the  bill  better  than  anything  yet  used. 
The  company  lent  us  samples  (showing  screens)  coated  with  one, 
two  and  three  coats.  The  number  of  coats  on  each  screen  Is  in- 
dicated by  these  small  white  marks  on  the  corner  (indicating) ; 
one  mark,  one  coat,  and  so  on.  You  will  notice  that  in  bending 
the  screen  up  it  does  not  break  the  coating. 

Mr.  Xevin :    Do  vou  think  it  is  better  than  coal  tar  ? 

Mr.  Lydell:  Ten  to  one.  You  can  put  it  on  more  quickly 
than  tar. 

Here  is  a  screen  with  one  coating  on  it  which  has  been  in 
use  all  summer  long ;  it  was  put  in  a  pond  the  first  of  May  and 
taken  out  last  week. 

Mr.  Bassett :    What  is  the  address  of  this  firm  ? 

Mr.  Lvdell :  You  can  buv  it  at  anv  hardware  store  in  the 
United  States.  The  cost  is  something  like  $1.50  a  gallon,  and 
the  name  of  the  paint  in  full  is  Sherwin  &  Williams  Pure  Atchi- 
son Graphite  Paint. 
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TUBE  FOR  AERATING  WATER. 


President:  Oue  of  our  overswrs  has  devt'lopeJ  an  Hppliancu 
for  his  own  nee  whicli  1  think  is  v,ery  valuBble  and  we  shall  hv 
my  glad  to  hear  Mr.  Price  explain  his  dedee,  which  consists  of 
a  tul*  for  aerating  water. 

Mr.  John  L.  Price.  Drayton  Piainw.  Mieli. :  This  is  what  we 
havo  named  an  aerating  tube  for  ucrnling  wnler  in  carrying  fry 
and  advanced  frj*  in  cans.     (Peiiionstrnting  aptiaratiis.) 

It  is  jiTinided  with  fotir  ijuarler  circle  holes  operated  by  s 
valve  at  the  top.  An  extra  bottom  is  put  on  to  kwp  the  fry  from 
being  sucked  into  Ihc  inside  of  the  tulx-  and  injun'd  in  thai  way. 
Now  by  raising  the  valvi?  and  sinn-i"  ■^tiling  the  tul)e  in  the  ean, 
it  is  filled.    In  lowering  the  (i  -isc  care  to  avoid  touching 

the  bottom  of  the  can  with  Ihv  "ni  of  the  tuhc.  On  the  in- 
side there  is  a  gutigc  so  tliiil  when  can  is  filled  within  an  inch 
of  the  toj»  till-  guage  ^hows  you  one  inch  of  water  between  the 
bottom  of  the  tube  and  the  bottom  of  the  can,  so  that  there  is  no 
danger  of  injuring  tJu-  fish. 

When  the  tube  is  filled  you  raise  your  finger,  raise  tlie  valve 
and  that  leir:  tJic  water  out.  The  extra  bottom  is  fitted  with  a 
valve,  and  when  you  raise  the  valve  above  it  closes  that  and  forces 
Ibe  water  to  a  circle,  a(;ts  as  a  reducer  and  gives  it  force.  This  is 
jirovided  with  a  screen  and  pn'venls  the  fish  fry  getting  in  there. 
The  tube  will  fill  in  ten  seconds,  and  empty  in  five,  without  in- 
juring any  kind  of  fry. 

The  tube  holds  just  a  gallon  and  three-quarters  of  water,  and 
five  applications  of  the  tuk'  practically  empties  a  ten  gallon  can 
and  it  takt's  the  water  fnim  llie  bottom  of  Hie  can  and  aerates  it 
on  the  surface.  For  carrying  wall-eyed  pike,  shad  and  white-fish, 
wc  put  another  linltoni  on  provided  with  a  finer  scrwn,  and  that 
jirevents  the  sucking  in  of  the  fry,  and  yoii  get  the  same  re;«nit«. 

Yon  can  use  it  for  a  pail  for  a  fn-sb  supply  of  water,  and  it 
also  takes  ibe  plaw  of  a  siphon. 


REPORT  OF  COMMITTEE  ON  FOREIGN  RELA- 

TIONS. 

BY  MR.  CHARLES  G.  ATKINS,  OF  EAST  ORLAND,  ME. 

The  Committee  on  Foreign  Uelati(ms  in  submitting  its  first 
report  begs  to  pri>sume  that  it  was  not  expected  that  a  single 
report,  or  two  or  three  reports,  could  cover  the  whole  field.  In- 
deed, it  needs  Init  a  cursorv  examination  of  the  exhibit  of  the 
matter  made  by  correspondence  already  in  hand  and  by  accessi- 
ble publications  to  show  that  it  would  be  impossible  to  exhaust 
the  subject,  or  even  to  keep  fully  up  with  the  new  matter  of  inter- 
esting and  instructive  character  developc»d  from  year  to  year  in 
foreign  t^xperience  within  any  limits  that  woukl  not  swell  the 
volume  of  annual  transactions  Ix^yond  practicable  size.  It  has 
therefore  apjx^ared  to  your  committee  bc^t  to  attempt  no  exhaus- 
tive treatment  of  any  branch  of  the  subject,  but  to  endeavor  to 
submit  a  series  of  brief  summaries  of  the  organization  and  sys- 
tem of  fish  gultural  work  in  foreign  countries  together  with  a 
more  minute  treatment  of  such  branches  of  the  subject  as  may 
promise  to  be  most  helpful  to  American  fish  culture. 

In  illustration  of  the  world-^ide  interest  in  fishery  subjects 
may  be  cited  the  successful  organization  at  Paris  in  1900,  of  the 
system  of  International  Fishery  Congresses  by  the  appointment 
of  a  permanent  International  Commission,  the  original  composi- 
tion of  which  embraced  members  from  Germany,  Austria,  Switz- 
erland, Italy,  Spain,  Portugal,  France,  Belgium,  Holland,  Den- 
mark, Norway,  Sweden,  Russia,  Roumania,  Great  Britain,  Japan, 
the  Unitefl  States  of  America,  Mexico  and  Chili.  The  most  of 
these  countries  have  engaged  in  actual  fish  cultural  work. 

The  most  important  sources  of  information  on  this  subject, 
outside  of  official  reports,  are  perhaps  the  fishery  periodicals  of 
the  world.  A  list  which  mav  not  be  exhaustive  shows  the  exis- 
tence  of  three  such  periodicals  in  France,  one  in  Belgium,  two  in 
Switzerland,  one  in  Austria,  one  in  Sweden,  one  in  Denmark, 
one  in  Finland,  and  six  in  Germany.  The  German  periodicals 
alone  present  the  reader  with  over  3,000  pages  of  fishery  litera- 
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.    And  thiB  statement  dofis  not  ineluiio  tlit'  report*  i 
'.  Btationa  or  the  preat  mass  of  matter  ap|>earing  in  ' 
■ijiortiiigiou.iialB,  IIS  in  thi>  I'nitpil  States  and  Great  Britain. 

Ot  fish  iiterature  other  than  official  and  pcHodicHl  we  may 
get  Eomt-  idea  from  tho  list  of  new  matter  inihliehi'd  fnmi  time 
to  time  hy'tbo  Iluilptin  of  ihe  (.'entral  Aquicultuml  Society  of 
France,  which  qiiole§  in  a  few  rt'ot-ut  issues  twenty-one  titles  of 
works  iKTlaiiiinp  etrietly  to  fish  culture;  twelve  titU-B  (iealiiij! 
witJi  aqiiariai  natural  liii^lnry;  seven  titles  of  teehiiologieal 
works :  and  fifteen  titles  of  works  dealing  with  fisli  and  fiahing 
in  a  peneral  way.* 

The  first  elep  taken  by  yonr  committee  in  its  inquiry  into 
foreign  fishery  matters  wae  the  issue  of  a  circular"*  covering  tlic 
Bubjoet  quite  ftiUy:  and  it  is  mainly  from  the  information  thns 
elicited  thai  the  statements  relative  to  the  status  of  fish  culture 
in  various  countries  have  ln-en  made  up. 

The  foreign  notes  htTewilh  submitted  cover  work  and  condi- 

*S««  delated  llHlH  IirIow, 
■•The  circular  or  Inquli-y  rradR  u  tollowa: 
Inrornmtlon  denlrert   by   Ihe  ComniiiiH 
American  FlsherieB  Sodely  rognrdlng  n«h 

1.    Does  the  Government  engnge  In  the  artlflctnl 

chnrse  of  Hah  ciillurnl  malttrH.  mid 

3.  PlpuHc  fc.rwHrrt  nny  i>iihllc;iUor 
Bidereil, 

4.  Whnt  Bfiedes  are  HrlinH«Uy  jimiiaKatPd  ? 

5.  At  wh.-it  HReH  are  the  various  specleit  (llstrlliui 

6.  Number  and  location  of  stations  for  Hsh  ciillu 
Government? 

7.  How   many  of   the  alicv^  have   la^en   eslnli'ls 

».'    What  aiimn  exohislve  of  salarivB  of  regular  ei 
exiiended  In  the  artinelnl  rultiire  of  UBh? 


[ir  till  da!  11  ro|)n  Ration 
regard  to  the  valu.- 


■e   Ihe   |irincL|ini 
<od  flah.  (d>  ash 
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tions  in  Canada,  Peru,  Chili,  Argentina,  New  Zealand,  Trs- 
mania,  England,  Scotland,  Holland,  Sweden,  Finland,  Japan 
and  China. 

CANADA. 

Fish  breeding  was  conducted  in  Canada,  previous  to  1868, 
on  a  very  limited  scale  as  a  private  enterprise;  but  during  the 
vear  above  mentioned  the  work  was  taken  over  bv  the  Federal 
Government.  From  one  hatcherv  this  work  has  been  extended  as 
circumstances  would  i)ermit  until  today  there  are  thirty-two  fish 
breeding  establishments  in  operation  throughout  the  Dominion. 
Those  erected  of  late  vears  are  of  modern  structure  and  are 
equipped  with  the  latest  appliances. 

The  Federal  Department  of  Marine  and  Fisheries  ha^  control 
of  all  public  fish  breeding  establishments  in  Canada.  The  work 
connected  with  the  Fish  Culture  Branch  is  supervised  and  con- 
ducted by  the  Superintendent  of  Fish  Culture,  subject  to  the 
approval  of  the  heads  of  the  department  at  Ottawa.  The  branch 
is  officereil  by  the  Superintendent  of  Fish  Culture,  Secretary,  and 
Inspector  of  Hatcheries,  located  at  Ottawa,  and  the  permanent 
officers-in-charge  of  hatcheries  residing  in  or  near  the  establish- 
ment under  their  supervision. 

The  work  up  to  about  three  years  ago  was  devoted  entirely 
to  the  hatching  of  the  conmiercial  species  but  public  demands  for 
the  sporting  varieties  became  so  strong  that  operations  to  a  limit- 
ed extent  were  begun  in  this  direction.  The  species  now  operated 
with  are  as  follows:  Pacific  salmon,  Atlantic  salmon,  salmon 
trout,  grey  trout,  lake  whitefish,  pickerel,  si)eckled  trout,  ouana- 
niche,  small-mouthed  black  bass,  shad.  In  addition  lobsters  are 
incubated  in  several  establishments  on  the  Atlantic  coast. 

Until  recently  the  various  species  have  been  distributed  in 
the  fry  stage.  Three  years  ago  a  rearing  pond  for  Atlantic  sal- 
mon was  constructed  in  connection  with  the  hatcherv  on  the 

ft- 

Restigouche  River  in  New  Brunswick  in  which  the  fry  is  retained 
until  thev  are  about  six  months  old.  This  svstem  has  been  verv 
successful,  but,  owing  to  the  heavy  expenditure  and  the  difficulty 
of  securing  suital)le  locations  for  rearing  ponds,  this  branch  of 
the  work  is  being  cautiously  extendcnl  as  occasion  offers. 

There  are  thirty-two  establishments  throughout  the  Domin- 
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d  hv  the  Fodural  (iovfmniful  am]  locntcd  i 
r 

Fiovince  (if  Oiilarin:  Ottawa,  Sanrtwieh,  Xew  t'astlo  tatd 
Belloville. 

Proviiiw  of  Qiu'liir:  TaiioiiBSMf,  Gsspi-,  Magog,  I^ac  Tr«n- 
lilftiit,  St.  Alesis  and  Lake  LostiT. 

Province  of  Xova  Scotia:  Bwiford.  Margaiw*.  Wiiidsnr,  Bnj 
Vk'W,  C'anso  and  Forcliu  Lobster  I'onil. 

Provinee  of  Mow  Brunswick:  Hceligouehp,  Aliramii'hi,  St. 
John  River,  Sliippcgnu,  Sheniogue  and  Carleton  Pond, 

Provinw  of  Prince  Edward  Island:  C'harlotl«town  and  Kel- 
ly's Pond, 

Provliiw  of  Mujiitolw:    Sidkirk  and  Bwrcus  Kivcr. 

Provinw  of  British  Columbia:  Fraser  River,  Skeena  Rivt-r. 
Oraaiti>  Creok,  Harrison  Ijikc,  Rivers  Inlet  and  Puniberton. 

Twvlve  (vtal)lishin Lilts  bare  lx>on  put  in  operation  in  Canada 
during  tlic  ptigt  five  years. 

'ITn'  [»um  of  one  Inindred  and  twonly-six  thniiwuKi  ilollarti  i^ 
spent  nnnunlLy  in  the  artificial  cultiiif  of  ftsh.  Thp  Kupt-rinren- 
dcnt  of  Fiah  Culliiri-  for  C'anada  n'ooives  two  lho\i«ind  two  hun- 
dred dolbirs  per  annum.  The  InspiTtor  of  Fish  Hatcheries,  one 
tlioiisiind  ami  two  hundn>d  dollars  ])er  annnni.  Tin-  ofTicers  in 
ciiarfre  of  lialcheries  are  paid  in  aeconlance  willi  the  ini])ortanLr 
and  H'sponsihilities  of  the  several  stations  and  the  salaries  ranj.T 
from  tive  hundred  to  one  th(msand  two  hnndnil  dollars  jht 
iMinnni.  Tlie  assistants  are  paid  from  one  dollar  and  fifty  rents 
to  two  <lo[!«rs  per  diiy  acror.linj:  lo  tlie  nainre  of  llie  work  ]wt- 
fiirmiKl.  'riie  salaries  of  [lermaneMt  ofVu-ers  anioniit  lo  ahoiit 
Iwi'iiiy-foiir  tlionsand  dollars  ))er  aninini. 

'I'iie  altaelied  statement  jrives  llie  nnmiuTS  of  each  species  dis- 
Irihuied  diirinj;  llic  past  four  years. 

It  is  j;cinTidly  appreciated  llial  the  money  cxjiendcd  by  the 
Canadian  (iovcnimeiit  in  tiu'  propapition  iif  fisb  lias  In-en  well 
sjK^nt  iind  tlic  rcliirns  lo  the  |)niilie,  lintli  from  a  commen^ia!  and 
))  s|iortin^;  stand])'iim.  liave  liii^n  eminently  .-satisfactory.  Fish 
Ciiltnre  in  Canada  nieels  wiili  public  favor  From  all  parts  of 
till-  dominion  applicaiimis  for  llie  e\(en.-iion  of  [bis  service  arc 
ccint'iiimus.  \o  U-tter  eviden<'e  of  po].ular  opinion  is  re(|iiin-i] 
(ban  a  coinjiarison  of  ihe  nmoniit  ii|iiiriipria1cd  hv  Parliament  for 
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Fish  Culture,  which  in  1895-96  was  forty  thousand  dollars. 
This  amount  has  been  gradually  increased  from  year  to  year  un- 
til in  1905-06  the  grant  is  one  hundred  and  fifty  thousand 
dollars. 

Xo  exotic  species  of  fish  have  been  introduced  into  Canadian 
waters,  operations  being  confined  to  indigenous  species. 

STATEMENT    OF    THE    NUMBER    OF    FRY    DISTRIBUTED    IN 
CANADIAN  WATERS  DURING  FOUR  YEARS, 

1902  TO  1905. 

1902  1903  1904  1905 

Atlantic  salmon .. .       9,857,000  7,348,000  8,373,500  9,114,000 

Pacific  salmon 15,974,000  17,818.000  13,560,000  16,772,000 

Whitefish    108.000,000  81,000.000  82,500,000  105,500,000 

Pickerel    15.000,000  21.000,000  24,000.000  26.000.000 

Salmon  trout 2,460,000  4,618,000  2,575,000  3,530.000 

Speckled    trout •        10.000  65.000  16,000  514,000 

Rainbow   trout 71.500  98,000  50,000 

Grey  trout 260,000 

Lobsters    120,000.000  181.000,000  337,000,000  463,000,000 

The  government  of  Peru  has  contracted  with  Mr.  R.  E.  Coker, 
a  graduate  of  Johns  Hopkins  University  and  a  former  employe 
of  the  Bureau  of  Fisheries,  to  conduct  hiological  ohsenations 
along  the  coast  with  the  view  of  investigating  not  only  the  ma- 
rine fisheries  but  the  guano  industry  and  make  recommendations 
as  to  the  advisability  of  changes  in  the  laws  for  the  protection  of 
fish  and  the  protection  of  guano-producing  birds.  The  purpose 
of  the  investigation  is  not  only  to  increase  the  supply  of  commer- 
cial fishes  but  also  to  take  measures  to  protect  the  food  upon 
which  the  guano-producing  birds  live.  Mr.  Coker  will  also  make 
investigations  with  the  view  to  the  introduction  of  oysters. 

Some  inquiries  have  been  made  with  reference  to  investiga- 
tions in  the  fresh  waters  of  the  country.  Although  under  tropi- 
cal skies  the  fresh  water  streams  and  lakes  of  Peru  are  fed  by 
glacial  waters,  and  many  of  them  are  at  an  elevation  where  the 
climate  is  temperate  rather  than  tropical.  Lake  Titicaca  in 
Peru  and  Bolivia  is  the  highest  navigable  lake  in  the  world  and 
its  waters  are  undoubtedly  cold  enough  for  the  introduction  of 
some  desirable  fresh  water  species  of  fish  from  the  temperate 
zone.  It  is  of  interest  to  know  that  the  present  inhabitants  of 
this  lake,  at  an  elevation  of  about  12,000  feet,  are  all  of  marine 
origin.     There  are  many  lakes  including  the  headwaters  of  the 


TInrt,i-flftli  Annual  MeHiiig 


lich  the  iinpresBion  has  prevailed  in  Pem  lliat  the 

ontil  for  fidli  life.     Some  of  theai'  wcmld  iiiidoubli^- 
ly  prow  poiigi-iiiji!  lo  soiui.'  of  thi'  t^jwfift  of  Salnioniilai-. 


AttcnipU  at  (iah  cultiiral  woric  in  Chili  hare  bwn  coiiducti^ 
for  a  iiuiuIht  of  years  iindi'r  the  liirection  of  Frederieo  Albert, 
t'hiff  of  the  Sweioii  (le  Agims  i  Binitjues  ilel  MitiiBlt*rio  iltt  In- 
duBtrius.  It  ap|K.tir8  that  on  two  or  (hive  dilTercnt  ot-cHsioHs  pjv- 
vious  to  the  adniiuiatration  of  Mr.  Albert  tht*  Chilian  govem- 
nti-nt  obtained  ehipiiHJits  of  salnion  fg)is  williout  making  prcp> 
arution  for  tbeir  roce])tion  in  the  country.  Consequently  irlien 
tbe  eggs  arrived  in  Cbili  afteT  a  long  journey  tliej  were  a  total 

l08* 

Carp  were  introduced  into  Oiili  n  niitnlH'r  of  years  ago  with 
disastrous  rysults.  Mr.  Alk'rt  n?]X)rt6  thut  after  they  wm-  in- 
troduced the  trucJia  and  pejerrey  which  aboundtHi  in  the  streams 
of  Chili  became  verj-  niuuh  diuiinsbed  in  numbers.  Hv  ntlrl- 
butcft  Ihe  diminution  to  the  fact  Ihiil  the  wirp  devniintl  the  food 
upon  whicli  Ihe  native  siKvies  subsisted,  and  states  that  the  carp 
theinseJvcK  wen'  not  a  nuccesri  and  tluit  ibey  became  a  thin  and 
bony  race  of  fi.-ibes.  His  report  iiidicati's  that  tbe  species  acquin-d 
ntore  bones  thnn  tbe  usuid  iiuinlier,  but  ji  is  infern>d  iliai  lliis 
is  not  tlie  ease.  The  lioiies  be<'unie  more  iironiLnent  as  tbe  fish 
becinuc  reduced  in  size  and  desli.  In  ii<iiiitioii  to  the  earp,  tencb, 
calico  bass,  and  no'dfisb  were  introduced  inil  no  informaticm  lias 
lnvn  received  as  to  what  elTccl.  if  any.  was  jirwluced  by  llieir 
introduction. 

I>iirin^'  tbe  year  l!)li:i  cpiile  an  extensive  salmon  station  wa* 
eonstnictcd  near  I.()s  Andes  During  the  past  year  aOO.OUrt 
fisbcs  six  niontbs  of  nf.'c  weiv  ilistribiitcd  fnini  this  station,  con- 
sistinj:  of  .\llaiitic  salirion.  niinljow  trout,  In-ovi-n  trout,  niu] 
steellicad  Irout.  the  c<:;rs  of  wbich  were  ali  obtained  in  Eurojie. 
It  is  too  early  to  iviiort  any  results  In.Tu  iish  cultural  work  in 
Cbili.  liowever.  While  the  [K-o]de  in  jrcneral  can  not  yel  appn-- 
ciate  III.-  value  of  fish  culture,  it  's  n^friinlcrl  as  of  gmit  imiwrt- 
aiicc  by   tlie  jrovcriiincnt.     'I'liei-c  are  no  private  fish  cultural 
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ARGENTINA. 

As  the  Society  has  already  been  achised,  this  work  was  in- 
augurated  by  the  Argentine  government  in  the  fall  of  1903,  when 
Mr.  John  W.  Titeonib  wa*s  employed  to  make  investigations.  Mr. 
Titcomb  was  in  the  country  seven  months  during  which  time  ho 
traversed  portions  of  it  lying  between  latitude  25  degress  and  43 
degrees  south.  He  constructed  the  first  hatchery  in  South 
America  and  before  leaving  Argentina,  eggs  of  various  species  of 
SalmoTiidae  had  arrived  and  had  been  successfully  hatched. 
The  government  has  organized  a  division  of  fish  culutre  in  the 
Bureau  of  Animal  Industry  of  the  Department  of  Agriculuture, 
for  the  support  of  which  t$35,0^0  })aper  money  ($15,418.50  gold) 
is  annually  appropriated  for  salaries.  The  chief  of  the  division 
of  fish  culture  is  Mr.  E.  A.  Tulian,  a  member  of  this  Society 
and  formerly  su}K»rintendent  of  the  United  States  Bureau  of 
Fisheries  Station  at  Leadville,  Colorado.  The  government  pro- 
vides for  a  second  chief  and  the  necessary  number  of  superinten- 
dents of  stations.  At  the  prc^sent  time,  b(^ides  Mr.  Tulian  three 
fish  culturists  from  the  Ignited  States  have  entered  the  employ 
of  the  Argentine  government.  The  following  lisf  shows  the  as- 
signments of  eggs  furnished  the  Argentine  government  from  the 

United  States  and  the  results  secured  from  them. 

Per  Cent. 

Year            Species                   No.  Shipped  Hatched 

1904— Brook  trout 103,000  82 

Lake  trout 50.000  95 

Rainbow  trout §100,000 

Steelhead   trout *20,000 

Landlocked    salmon...  50,000  90 

Whiteflsh    1,000,000  90 

1905— Brook  trout 300.000  94 

Lake  trout 224,000  95 

Rainbow    trout 100,000  48 

Landlocked  salmon...  30,000  83 

Chinook  salmon tlOO,000 

1906— Brook  trout 60,000  79 

Lake  trout 80,000  94 

Rainbow  trout 24,000  10 

Landlocked  salmon.. .  20,000  93 

Chinook  salmon 300,000  97 

Sockeye  salmon 122,500  95 

Silver  salmon 89,180  97 

It  will  be  noticed  from  the  table  that  the  eggs  of  the  rainbow 

§Planted  eggs  in  l^guna  la  Grande  en  route  to  Nahiiel  Huapl. 
•Hatched  en  route  and  planted  from  the  vessel  off  the  Brazilian  coast. 
tEgrgs  a  total  loss. 


Tl>ift;/-/iftli  Aiitituil  .\h<-tifi'j 

riTC  planftd  en  routi'  to  thf  hatchiTV.  This  vita 
t  tiint  thev  wore  in  bail  condition  anij  it  is  i 

tiwui  II  any  of  tlieiii  produc-oii  results  in  tlie  walors  whcrft 
plttuWd.  Til  la'J.I  only  iS  per  cent,  of  the  f^gs  hatched,  and  ill 
1900  only  10  per  cent.  The  caiii^  of  this  low  porcontagf  ia  not 
postively  known  but  in  all  probability  it  wan  due  to  the  fact  that 
thu  eggw  v/vrv  taken  from  fish  which  wore  rcurod  in  sjiring  watpr 
and  thi!  t>^g8  wert'  eyed  in  water  (if  a  lc!n[)eratun'  of  about  5;} 
ilegreeB.  They  wi-re  then  subjected  to  a  temperature  of  34  lo  35 
degrees  for  a  long  jK'riwl — a  necessary  proceeding  where  they  are 
to  hi>  carried  in  transportation  c^ses  on  a  trip  from  forty  to  fifty 
days  in  duration.  Whether  rainbow  trout  eggs  taken  from  wild 
llf^h  can  be  eyed  successfully  in  an  extremely  low  temperature 
and  then  tranfipprted  with  good  results  is  yet  to  be  determined 
by  actual  trial.  Certainly  it  is  known  that  rainbow  trout  eggs 
arc  more  sensitive  to  temperatun^  changes  than  any  of  the  olitet 
sjKtciee  of  Salntunidae  artificially  propagated. 

The  egg8  of  the  steelhead  trout  which  proved  a  failure  in 
1904  were  undoubtedly  too  far  advanced  for  shipment.  The  \oee 
of  the  chinook  aalniou  eggs  in  li>05  is  not  accounted  for.  They 
were  packed  by  an  expert  who  has  successfully  carrio<l  eggs  of 
this  species  to  Xew  Zealand  with  very  small  losses,  and  the  ques- 
tion of  temperature  or  the  stage  at  which  packed  are  not  factors 
to  be  considered  unless  the  tenijK^rature  of  the  e^^  l>eeame  too 
low  while  they  were  being  held  in  cold  storage  in  England  or  In 
Buenos  Aires,  in  each  of  which  places  they  were  so  held  for  sever- 
al days.  Eggs  of  other  species  shipi>i'd  at  the  same  time  wen- 
held  in  a  similar  manner,  however. 

In  addition  to  the  eggs  seeure<l  from  the  United  Siati* 
3">,000  Atlantic  salmon  eggs  and  r>,000  Ijrown  trout  eggs  wer.* 
obtained  in  England  during  the  past  year.  Hatcheries  have  Ix-en 
estnblished  at  Xnhucl  lluapi,  Santa  Cruz,  Alta  (Jraeia,  Bueno« 
Aires  anil  ('hasi'oriius.  Kggs  iiave  alnsidy  Ix'cn  taken  from  the 
broiid  st(H'k  of  trout  rejircd  from  the  first  lot  of  brook  trout  i'tig:* 
scut  to  the  counirv  in  thi'  winter  of  l!Ki:t-0-l  and  hatched  and 
re«n'diil  Naliuel  Ihiapi. 

Ill  iidilitinn  lo  the  ace!iniaii>!iili<m  of  foreign  spec-ies  of  fish 
one  Tiative  tisb  Is  (irojiHgated.  niniK'Iy.  the  |iejerrey.  There  art' 
two  -^iK-eies  of  iHgemy  in  Argentina,  /tmiliclillii/s  Ixnnirii-siH  and 
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Basilichthys  microle  pi  dolus.  They  are  regarded  as  the  most 
valuable  fresh-water  fishes  of  the  country.  They  are  found  in 
fresh,  brackish,  and  salt  watt»r.  During  the  winter  months  one 
species  at  least  ( HasUichthys  honariensis)  asci»nds  the  Rio  de  la 
Plata  from  salt  or  brackish  waters  to  places  above  Buenos 
Aires  where  it  is  caught  by  anglers  with  two  or  three  hooks  at- 
tached to  one  line,  very  much  as  the  smelt  is  caught  in  the  tidal 
rivers  of  New  England  However,  there  is  never  any  ice  in  the 
Rio  de  la  Plata.  The  fish  is  a  spring  s})a\mer,  ripe  spawning 
specimens  having  been  found  from  early  October  to  late  Novem- 
ber according  to  the  altitude  or  latitude  and  conscx]uent  tempera- 
ture of  the  water  in  which  caught.  The  fish  has  very  clear  white 
flesh  and  small  specimens  are  almost  transparent.  When  from 
five  to  eight  inches  long  pejerreyetf  are  served  in  English  and 
American  cafes  in  Buenos  Aires  as  smelt. 

I  have  seen  adult  specimens  weighing  five  or  six  pounds  but 
I  understand  they  sometimes  attain  a  weight  of  fifteen  pounds. 
The  fish  has  quite  an  extensive  range  in  the  country  but  the  peo~ 
pie  are  no^^  stcK'king  some  of  the  uninhabited  lakes  with  them, 
thus  extending  the  range  by  artificial  propagation.  The  eggs 
are  adhesive  and  in  some  instances  it  has  been  found  best  to 
transport  the  eggs  direct  to  the  waters  to  be  stocked  and  plant 
them  in  the  lakes  where  they  are  surrounded  bv  brush  or  other 
proper  protection  from  predaceous  birds  and  animals  until  they 
hatch.  The  eggs  have  also  been  hatched  to  a  limited  extent  in 
McDonald  jars. 

There  are  no  private  fish  cultural  establishments  in  the 
countr}'. 

In  addition  to  the  work  with  fishes  a  practical  oysterman  has 
been  employed  by  the  government.  He  recently  arrived  in  the 
country  with  a  lot  of  oysters  to  be  planted  at  suitable  points 
along  the  coast.  He  is  to  remain  in  Argentina  for  an  indefinite 
f)eriod  and  make  investigations  as  to  the  possibilities  for  extend- 
ing the  work  of  oyster  culture. 

With  each  shipment  of  Qg^»  from  tlie  United  States  to  Argen- 
tina some  minor  improvements  have  been  made.  The  following 
is  a  description  of  the  case  with  improvements  last  adopted : 

The  case  consists  of  an  outer  and  an  inner  box,  having  a  space 
between  them  filled  with  non-conducting  material,  an  ice  space. 


OepA  o/  Commerce  ^  Za^ar 
Bureau  o/'/vsAe/y'es 

Jfrys/r/iffe  S^o  S^ffl^/7^  Case. 
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and  egg  trays  in  the  center,  with  a  lid  on  top.  The  bottom  of  the 
outer  and  inner  box  is  common  to  both.  Tongued  and  grooved 
lumber  should  Ix?  used  in  the  construction  of  the  case. 

The  height  of  the  case  is  based  upon  the  number  of  trays  re- 
quired to  carry  the  proposed  shipment,  though  one  or  two  empty 
trays  are  not  objectionable.  The  case  should  be  3  feet,  6  inches 
long,  2  feet  wide,  and  not  to  exceed  30  inches  high,  outside  meas- 
ure. Four  hasps  are  used,  two  on  each  side  of  the  lid,  so  that  it 
can  be  opened  from  either  side.  Kope  handles  are  placed  on  each 
end  of  each  case,  with  a  cleat  of  three-fourths  inch  material 
placed  close  above  the  holes  for  each  rope  handle. 

BetwiHin  the  inner  and  outer  box  there  is  a  two-inch  space  on 
all  sides  which  is  to  be  filled  with  a  non-conducting  substance 
such  as  shavings,  moss  or  other  suitable  material,  and  covered 
as  shown  on  blue-print.  A  similar  space  and  non-conductor  hav- 
ing a  metal  covering  and  fitting  neatly  over  the  ice  hopper  and 
space  for  ice  should  be  attached  to  the  lid  of  the  outer  box.  It  is 
important  that  the  inner  box  be  made  water  tight  in  order  to 
keep  the  filling  dry. 

Between  the  inner  box  and  the  egg  trays  there  should  be  a 
two  and  three-fourths  inch  space  for  ice,  separated  from  the  trays 
by  perforated  zinc,  and  between  the  perforated  zinc  and  the  trays 
a  space  of  about  three-fourths  inch.  The  one-half  by  one  inch 
and  one-half  by  one  and  one-half  inch  vertical  supports  for  the 
perforated  zinc  are  to  be  placed  between  the  perforated  zinc  and 
the  trays.  These  supports  are  held  in  position  by  short  strips  of 
the  same  material  fastened  on  top. 

The  ice  hopj^er  is  made  of  tliin  material  and  covered  on  the 
bottom  with  perforated  zinc.  Cleats  or  small  rope  handles 
should  be  attached  to  the  ice  hopper  which  is  made  removable  but 
so  fitted  as  to  secure  it  against  sliding. 

The  trav  frames  are  made  of  one-half  bv  one  and  one-fourth 
inch  lumber,  and  it  is  important  that  they  fit  easily  in  the  center 
of  the  case.  The  bottom  is  to  be  covered  with  wire  cloth  of  No. 
25  or  27  wre,  about  twelve  meshes  to  the  inch,  which  is  stretched 
tightly  so  that  it  will  not  sag,  causing  the  drip  water  to  settle 
in  the  middle  of  the  trays  to  the  detriment  of  the  eggs  near  the 
^  edges.  It  is  desirable  to  have  a  covering  of  strong  cloth  over  the 
edges  of  the  wire  bottoms  of  each  tray  to  prevent  tlieir  sticking 
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u.cRUKquiio  netting  of  the  tniv  mulernciitli.  A  short  one-halt 
inch  lifting  cleat  is  fastoned  to  tin-  insidi-  i-nds  of  each  trftj". 
Wedges  are  used  to  keep  the  travs  in  plnce.  The  bottom  tray 
r<»8tfl  on  three  small  cleate  fastened  to  the  bottom  of  the  case 
length-wise  a»  shown  in  lilnc-print,  and  having  small  ■'V'-shapw! 
grooves  cut  into  Ihem  for  the  passage  of  drip  water  to  the  dr»in 
hole. 

One  three-fourths  inch  drain  hole,  provided  with  a  cork, 
sbould  he  made  in  the  bottom  of  the  ease  as  shown  in  blue-print. 
Two  seven-eights  by  three  inch  cleats  are  jtlaced  lengthwise  un- 
der the  bottom  of  case.  The  inner  box,  bottom  of  lid,  hopper, 
Imys,  perforated  siine,  and  suppoits  are  asjibalted. 

It  is  unportant  that  the  outride  dimensions  of  all  tray  fraincri 
be  uniform  that  the  traye  may  be  interchnngcable. 

The  eggs  selected  for  shipping  sliould  bhrely  show  thi-  eye 
spotn  without  the  uae  of  a  glass,  and  should  be  picked  over  very 
carefully.  In  packing,  sprea<l  a  layer  of  moas  as  evenly  as  possi- 
ble over  the  tray  bottom  to  a  depth  of  oiio-balf  incb  and  upon 
(he  moes  place  a  layer  of  inos([uito  netting.  Tbi^  jni-venls  tlir 
eggs  from  mixing  with  the  moss  and  working  tlwough  it  to  the 
tray  Imttom.  The  eggs  are  laid  upon  the  mosquifo  netting  one 
to  two  layers  dee]),  spread  to  within  one-half  inch  of  the  tray 
frame,  and  covered  with  another  piect!  of  netting.  The  remain- 
der of  till'  tray  is  then  to  be  lightly  filled  with  moss.  The  upper 
netting  should  k'  cut  large  enough  to  extend  up  to  the  outer  edge 
of  the  tray  all  around,  so  that  in  examining  the  eggs  it  can  bo 
rolled  hack  and  returned  without  disturbing  the  eggs. 

The  cases  of  eggs  are  usually  stored  in  one  of  the  fruit  rooms 
to  which  the  attendant  has  access  daily.  It  is  customary  to  wet 
down  the  eggs  with  ice  water  daily  and  pick  them  over  whenever 
necei^sary.  The  water  s!ioultl  Ih-  of  the  same  temi)erature  as  the 
eggs,  thirty-four  degnvs  to  tbirty-tive  degri'cs  and  is  pounxl 
Ihroiigli  iJie  ]io|i])er.  The  iee  ranipartments  are  kept  full  of  ice 
by  re]ilenishiug  daily  or  as  frequently  as  nei-essary.  There  are, 
as  a  matter  of  course,  occasional  days  when  the  attendant  cannot 
have  access  to  the  fruit  room. 
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NEW   ZEALAND.* 

When  the  Britons  first  settled  in  New  Zealand  thev  found 
beautiful  clear  water  streams  fed  from  snow-clad  mountains 
which  contained  verv  few  and  inferior  fresh  water  fishes.  Ac- 
climation  societies  were  formed  and  through  them  shipments  of 
eggs  of  various  species  of  Salmonidae  were  imported  with  vary- 
ing success. 

The  brown  trout  was  introduced  in  New  Zealand  about  thirty 
years  ago.  The  first  shipment  was  from  England  to  Tasmania 
and  from  eggs  obtained  at  Tasmania  the  stock  was  obtained  for 
New  Zealand  waters.  Later  shipments  of  brown  trout  eggs  were 
sent  direct  from  England  to  New  Zealand.  With  the  exception 
of  the  Auckland  district,  brown  trout  have  bei»n  put  into  almost 
everv  stream  in  the  south  and  as  a  result  there  is  excellent  brown 
trout  fishing  in  almost  every  district.  Within  certain  distances 
of  the  sea  in  all  east  coast  rivers  brown  trout  have  l)ecome  ana- 
dromous,  going  down  to  the  sea  after  spawning  and  living  there 
all  summer,  returning  in  the  autumn.  These  fish  are  frequently 
taken  by  fishermen  in  nets  when  fishing  for  indigenous  marine 
fishes.  The  fishermen  say  that  they  are  caught  in  from  five  to 
seven  fathoms  of  water.  In  handling  them  for  stripping  they 
have  run  from  ^ve  to  twenty- two  pounds  in  weight.  They  are 
very  much  esteemed  by  the  sportsmen.  They  take  tlie  fly  readily 
but  not  more  so  than  the  steelhead  trout;  in  the  lower  regions 
they  are  taken  by  casting  the  ordinary  spinner.  Brown  trout  are 
also  found  in  lakes  of  the  south.  Records  show  the  weight  of  the 
lake  trout  to  be  twenty-seven  pounds. 

Several  importations  of  Loch  Leven  trout  eggs  direct  from 
the  hatchery  of  Sir  James  Gibson,  Ilowieton,  Scotland,  have  been 
made.  The  fish  hatched  from  these  eggs  were  held  as  brood 
stock  in  the  ponds  of  the  various  acclimatization  societies,  and 
the  young  fish  from  the  brood  stoc*k  thus  obtained  were  lil)erated 
in  the  streams — sometimes  in  the  same  rivers  with  brown  trout. 
Commissioner  Avson  states  that  where  the  Loch  TiCven  trout  has 
been  introduced  into  the  same  stream  with  the  brown  trout  it 
has  been  impossible  to  note  any  difference  in  the  two  sjx'cies.  A 
few  Scotch  sea  trout  have  been  introduced  into  New  Zealand  and 


•The  Cornrrittee  Is  indebted  to  Mr.   L.   F.  Ayson,  Fish  Commissioner 
of  New  Zealand,  for  most  of  the  information  following. 


mg 

irevails  that  the  sea  trout,  S.  irutia  is  the 
8.  farw. 

About  twenty  years  ago  the  s(>wklpil  trout,  S.  fimtinulut,  waa 
introduced  and  nearly  all  of  the  acclimatization  societies  in  New 
Zealand  hold  a  brood  stock  of  them  in  their  pouds.  In  only  two 
slreams  of  New  Zealand  has  this  species  obtained  a  foothold — 
one  in  Auckland  district,  aI>out  fifteen  inilee  from  Botarori  and 
one  in  the  Canterbury  district.  Brook  trout  hove  been  caught 
with  rod  and  line  up  to  six  pounds  in  weight.  The  failure  of  this 
species  to  liecome  firmly  established  throughout  New  Zealsnd 
is  attributed  to  the  presence  of  the  brown  trout. 

About  twenty-five  years  ago  tJie  Aiickland  Acclimatization 
Society'  WHS  presented  with  a  shipment  of  steelhead  trout  e^s 
from  California  by  the  late  Thomas  Hiisscll.  It  is  reported  that 
this  is  the  only  shipment  of  eggs  of  the  specii-s  which  has  ever 
bwn  sent  to  New  Zealand  from  the  Unitetl  States.  The  eggs 
were  obtained  from  Mr,  A.  V,  Lamotte.  who  had  a  private  fisJi 
hatchery  at  Glenn  Ellen,  California,  and  were  secured  from  steel- 
head  trout  taken  in  Sonoma  Creek.  They  were  shijifK-d  under 
the  iijiine  of  rainbow  Irnul  ej;gs  and  lo  this  day  llie  fisSi  is  ciilk-d 
rainbow  trout  in  New  Zealand.  The  finh  hatched  from  thea' 
Cfrgs  were  lilMTatcd  in  streams  flowing  into  Lakes  Hotorua  and 
Itotoiti,  and  other  streams  in  the  Waikato  district.  They  have 
done  remarkably  well  throughout  the  whole  of  the  Aukland  pro- 
vince, and  lakes  and  streams  in  which  brown  trout  existed  pre- 
vious to  the  introduction  of  the  steelhead  trout  now  have  nothing 
in  them  but  the  latter.  They  seem  lo  have  superseded  the  brown 
trout.  The  Auckland  district  is  the  only  part  of  New  Zealand 
in  wJiich  the  steelhead  trout  have  done  remarkably  well.  The 
records  show  that  steelhead  tront  have  been  taken  up  to  twenty- 
five  pounds  in  weight,  and  fish  ranging  from  ten  to  eighteen 
pounds  are  not  an  uneoinmrin  occurrence.  The  larger  fish  are 
taken  by  trolling.  The  fish  generally  taken  with  the  tly  range 
from  two  to  si'vcn  jiouuds  in  weigJit.  Tims  far  there  has  l^-en 
no  evidcnee  that  the  fish  have  become  anadromous. 

W'liile  the  st''elhcad  Iroiit  seem  to  have  supersedeil  the  brown 
tnnit  in  the  streams  and  lakes  of  flie  U'aikalo  district,  tlie  many 
atteni]its  to  intrwliiec  them  in  the  waters  of  the  Wellington  dis- 
trict seem  to  have  n'sulted  in  failun',  due  lo  the  presence  of  the 
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brown  trout.  Apparently  the  waters  in  which  the  steelhead  trout 
survive  the  brown  trout  have  a  somewhat  higher  temperature 
than  the  waters  in  which  the  brown  trout  superseded  the  steel- 
heads.  The  highest  summer  temperature  in  the  snow-fed  rivers 
in  the  south  island  is  about  fift>'-five  degrees.  This  is  where  the 
brown  trout  do  not  allqjv  the  steelheads  to  obtain  a  foothold. 

No  definite  results  have  followed  the  attempts  to  introduce 
the  ehinook  salmon  previous  to  the  year  1900.  At  this  time 
the  New  Zealand  government  took  up  the  introduction  of  this 
species  in  a  systematic  way  and  since  then  has  devoted  it^  efforts 
to  one  river,  namely,  the  Waitaki.  This  river  has  its  source  in 
three  tributarv  streams  which  flow  into  lakes  and  the  outflow 
from  these  lakes  form  the  Waitaki,  which  is  a  stream  about  the 
size  of  the  Sacramento  River  in  California.  Chinook  salmon 
eggs  have  been  imported  annually  since  1900  and  a  good  per- 
centage of  them  have  been  successfully  hatched.  Some  of  the 
young  fish  have  been  held  until  over  a  year  old  before  being 
planted.  During  the  autums  of  1904  and  1905  (month  of 
April),  reports  came  from  the  streams  flowing  into  Lake  Ohau 
that  fish  resembling  salmon  were  spawning.  The  information 
was  not  received  at  headquarters  until  six  weeks  after  the  time 
the  spawTiing  was  observed,  and  when  a  man  sent  out  by  the  gov- 
ernment to  investigate  had  arrived,  the  fish  had  disappeared. 
Fishermen  have  stated  that  fish  caught  at  the  mouth  of  one  of 
the  tributary  streams  during  the  last  two  years  are  brown  trout. 
However,  t^^o  of  these  anglers,  of  large  experience  in  fishing  for 
salmon  in  Norway,  are  emphatic  in  their  statements  that  they 
caught,  salmon. 

There  have  been  a  great  many  importations  of  Atlantic  sal- 
mon eggs,  all  obtained  from  England.  The  introduction  of  the 
Atlantic  salmon  was  begun  thirty  years  ago.  In  1898  two  speci- 
mens, twelve  and  sixteen  pounds  in  weight,  were  caught  by  ang- 
lers and  forwarded  to  Dr.  Gunter  of  the  British  Museum,  who  on 
examination  pronounced  them  to  be  S,  solar.  For  the  present, 
however,  the  attempts  to  acclimatize  the  Atlantic  salmon  have 
been  discontinued. 

Several  shipments  of  whitefish  eggs  had  been  made  to  New 
Zealand  previous  to  1903  and  upon  arriving  in  the  country  there 
was  no  convenience  for  hatching  them.    They  were  divided  up 


turned  over  to  the  aco]imati nation  (KKiuties.  hikI  i| 
IB  ptvHumeH  tliHt  very  few  if  any  fish  wi'n?  succeBsfuUy  pUntfd. 
In  1903  the  New  Zealand  povernnient  establinhed  two  umall 
whitefieh  etatioiis  on  I^kes  Kanen  and  Tekajio.  ami  ^lipnimtfl 
of  whitefiKh  eggs  have  lieeii  reeeived  annualiy,  Ijeginiiing  in  IlMiS, 
anil  11  lur^e  [(wwiitage  of  them  have  Itwp  hatched  and  planted. 

Kn{jli.*h  [x-reh  have  lieen  mtpmiueed  in  some  of  the  New  Zen- 
land  KtreaniB  wliere  they  have  obtained  a  foothold  and  depleted 
the  brown  trout.  They  nlw)  follow,  up  the  s]inwniiig  trout  and 
devour  their  spawn,  'rhese  pereh  when  cauglit  aonietimes  w«-i^ 
four  (Kiumls.  Bii(rl«»b  toneh  liave  been  introduced  into  slialtuv 
water  lagoonfi  not  sviitiible  for  trout. 

Great  credit  is  due  to  the  uecliniatiiiation  societiei^  for  the 
work  done  by  tliem,  but  it  in  unfortunate  that  the  goiTmnn-iit 
did  not  assume  <'ontrol  of  thi?  work  in  the  start  and  eondnci  it 
BTsteniaficaUy,  The  prewnee  of  the  brown  tn)nt  in  the  Urge 
portion  of  tile  waters  of  the  eountn'  makes  it  impraclieuble  to 
intriKJucv  Borae  of  the  other  finer,  more  desirable  ft]>eeieB.  The 
aceliniatization  S(K?ieti(f  wen-  nriginatly  founded  from  motives 
of  public  spirit  but  at  the  present  time  roost  of  them  are  estali- 
liKhed  on  a  eoniin<Teiai  basis.  They  eontrol  the  waters  whioh 
they  stoek  with  (isli  and  the  anglers  pay  for  t-lie  privilege  of  fish- 
ing in  these  waters.  A  whole  season's  license  is  $5  and  «  half 
season's  $'.l.  Visitors  ean  take  out  a  license  for  a  day  or  two  at 
the  rate  of  50  cents  jicr  day. 

For  a  description  of  New  Zealand  waters  and  other  particu- 
lars of  interest  to  anglers  n'ferenw  is  made  to  Hamilton's  Trout 
Fishing  and  Sport  in  Maoriland. 


The  (isheries  act  of  18H9  provides  for  the  appointment  of 
omiiiiissionern  of  fisheries,  not  ex<reding  twenty-five  persons,  in 
whom  ai-e  vested  the  geiiend  su(>erint  en  deuce,  management  and 
protection  of  all  t!ie  fisheries  in  the  State  of  Tasmania.  Various 
siKH-ies  of  the  Salmoiiidae  have  Iwen  iiitrodiieed,  namely,  S.  fario, 
S.  tnitl'i.  ,-"■.  foiitiiiiilis.  >■.  lrr'-),nixU.  S.  in<l<-iix.  chinook  salmon 
(Oiicorlii/nchus  lsrlia.ir!if''rliii).  and  blueback  salmon  (Oncorhijii- 
clivs  iirrka):  two  indijjenous  six'cii's — the  fn^sh  water  herring  or 
eueuniber  fish,  I'rotolrocteg  iK«ra*HH,  and  the  fresh  water  bhu-k- 
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fish,  Gadopsis  marmoratus — have  Ix^n  propagated,  and  three* of 
the  family  Cyprviiidae — European  carp  (Carassius  vulgaris), 
goldfish  (C.  auratus)  and  English  t^nch  (Tinea  vulgaris),  have 
become  well  established  in  Tasmanian  waters. 

Until  recently  the  young  fish  were  distributed  as  soon  as  the 
umbilical  sac  was  absorbed  and  the  try  began  feeding,  but  lately 
it  has  been  decided  to  distribute  the  fish  as  yearlings  The  com- 
missioners have  two  hatcheries,  one  at  Hobart  and  the  other  at 
Launc(»ston  The  government  hiakes  no  appropriation,  the  hatch- 
eries being  supported  by  receipts  from  the  sale  of  licenses  and 
the  sale  of  fish  ova  to  neighboring  states.  The  hatchery  near  Ho- 
bart was  established  in  1864  and  the  one  at  Launceston  within 
the  past  five  years  As  funds  are  limited,  very  little  money  is 
spent  in  the  artificial  propagation  of  fish.  During  the  year  1902, 
eggs  to  the  number  of  about  600,000  blueback  salmon,  and  about 
300,000  rainbow  trout,  brown  trout,  Loch  Leven  trout,  brook- 
trout,  and  Scotch  sea  trout  were  hatched  and  distributed.  Dur- 
ing the  year  1905  the  output  of  the  hatcheries  consisted  of  aboul 
300,000  rainbow,  brown.  Loch  Leven,  brook  and  Scotch  sea  trout. 
The  general  results  from  all  of  the  above  named  exotic  species 
with  the  exception  of  the  blueback  and  chinook  salmon  have  been 
successful.  Brown  trout  have  been  captured  by  rod  weighing  up 
to  twenty-nine  pounds,  and  rainbow  trout  in  some  of  the  waters 
have  attained  in  one  year  and  ten  months  a  weight  of  four  and 
one-half  pounds. 

The  sentiment  of  the  general  public  has  been  on  the  whole 
favorable  to  the  introduction  of  the  Salmonidae,  and  from  a 
tourist  point  of  view  it  has  attracted  annually  large  numbers  of 
anglers,  not  only  from  Australia,  but  also  from  England  and 
India.    There  are  no  j)rivate  fish  hatcheries  in  the  country. 

EXGLAND.* 

The  government  of  England  does  not  engage  in  fish  culture, 
but  the  Board  of  Agriculture  and  Fisheries  maintains  an  obser- 
vant attitude  toward  the  subject  and  exercises  authority  in  respect 
to  many  matters,  such  as  the  enforcement  of  the  fishery  laws,  the 

♦For  the  facts  herein  stated  we  are  largely  Indebted  to  the  Hon. 
Charles  E.  Freyer.  Supervising  Inspector  of  Fisheries,  Board  of  Agricul- 
ture and  Fisheries,  London. 
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itatietics,  the  coDEtniction  of  fiehwHys,  Ifrnict]  "stil- 

-  -HI  '  and  "fish  passes,"  and  the  iasuanw  of   Ssliiu^ 

luvn^s;  and  acts  as  the  adviser  of  the  government  in  fishery 
iiiflttarB  gt'iierally,  both  frech  watrr  and  marine. 

There  are,  however,  numerous  ])rivate  fish  culutral  estaliliah- 
lur.'nts,  including  two  devotfd  to  marine  flelicB.  Of  partitre  en- 
gaged in  fresh  wattr  fish  culture  we  have  a  list  oT  ihirty-tlirec, 
Of  these,  twenty-nine  arc  found  adverlieing  in  a  few  uumlmrs  of 
three  English  journals  in  I'JOG ;  twenty-eight  of  them  state  what 
classes  of  fish  they  breed  or  handle,  and  twenty-five  specify  the 
species.  We  find  that  amongst  these  advertisers,  eighteen  vva- 
tion  the  European  hrown  trout  (Salmo  fario) ;  thirteen  the  Looh 
Tii'Vi-n  trout;  twenty-one  the  rainJiow  trout  (Salmon  irideus) ; 
three  the  American  hrook  trout  fSaivelinus  fantinalis] ;  and  on* 
party  the  stct-lhead  trout.  Of  fisliea  of  other  families  tliere  aru 
four  otlers  of  perch,  two  of  roach,  and  otin  of  hream,  and  from 
other  sources  we  are  ahlu  to  aild  to  this  list  of  coarse  fish  for 
sale,  carp  and  teneh. 

Some  of  the  ostablishments.  we  are  informed  by  our  corres- 
pondent, also  handle  the  Atlantic  salmon  (S.  salar)  and  the  gray- 
ling (Thymallus  vulgaris).  The  Atlantic  salmon  would  appear 
to  Ix"  the  sj)ec-ial  ohject  of  the  work  in  the  River  Eden  Salmon 
HatchiTv  at  Carislc. 

As  stated  above,  the  American  brook  trout  (S.  fotilinalisl 
and  the  rainbow  trout  fiS'.  Irideus)  are  among  the  species  regu- 
larly jiropugated  by  many  fish  cultural  establ iclnnenls.  bnt  the 
prospect  of  their  Id'i-omiug  airlimated  iw  not  regarded  as  favoi^ 
able.  The  brixtk  tnmt  is  reported  as  having  almost  entirely  dis- 
appearetl  from  llie  ojh'II  watern  where  introduced,  and  the  rain- 
bow, though  thriving  well  under  certain  conditions,  is  apt  to  dis- 
ap]H'nr  entirely  froiu  waters  where  it  is  not  strictly  enclosed. 

Tlu'  aeclirnjiti/iilon  of  the  steelliead  (Salmo  Onirdncri)  has 
i  now  l>eing  made  to  introduce 

1  sjM'cies  thus   far  propagated 

l-fishes,  the  sole  (Sulea  rulgar- 
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So  far,  then,  as  our  information  goes,  it  indicates  a  restric- 
tion to  salmonoid  culture  more  close,  even,  than  is  the  case  in 
America.  Most  of  the  advertisers  offer  fish  one  and  two  years  old, 
many  of  them  eggs ;  and  there  are  many  offers  of  live  food  mate- 
rials and  water  plants. 

It  does  not  appear  that  the  practice  of  growing  any  species  of 
fish  for  market  has  yet  established  itself  in  England,  and  the  use 
which  seems  to  be  anticipated  by  fish  culturists  of  their  products 
is  the  stocking  of  open  waters  for  the  purpose  of  angling,  in 
which  field  Englishmen  lead  the  world. 

In  angling,  however,  and  in  the  use  of  the  booty  thus  secured 
there  is  by  no  means  the  same  limitation  in  species  as  we  observe 
in  the  matter  of  artificial  culture.  The  so-called  "coarse"  fishes 
(a  term  including  all  species  except  salmon  and  trout)  are  high- 
ly est<H?med  as  objects  of  pursuit  and  material  for  food.  Not 
only  perch  and  pike,  but  the  members  of  the  Cyprinoid  family, 
carp,  tench,  bream,  roach,  chub,  etc.,  are  thought  proper  objects 
for  the  exercise  of  the  sportsman's  skill.  They  are  protected  by 
the  law,  which  provides  an  annual  close-time,  from  March  15  to 
June  15,  for  all  fresh  water  fish  other  than  pollan,  trout,  char 
and  eels;  and  the  sporting  journals  overflow  with  notes  of  their 
capture,  of  which  the  successful  anglers  appear  to  be  very  proud. 
The  conditions  in  English  waters  appear  to  be  exceedingly  favor- 
able to  the  growth  of  fish  and  most  species  reach  a  larger  size 
than  is  common  with  the  corresponding  species  in  America.  The 
universal  practice  of  weighing  captures  and  reporting  them  af- 
fords a  wealth  of  evidence  in  this  matter.  Among  the  numerous 
reports  in  the  Fishing  Gazette  of  London,  we  have  lately  ob- 
served, for  instance,  the  recorded  capture  of  chubs  weighing  from 
four  pounds  to  seven  pounds,  fourteen  ounces;  tench  weighing 
six  pounds;  bream  of  nine  and  one-half  to  eleven  and  one-half 
pounds;  barbel  of  two  and  one-half  or  four  and  one-half  pounds 
for  small,  and  twelve  or  twelve  and  orie-half  for  large;  roach  of 
three  pounds,  three  ounces;  carp  of  thirteen  pounds,  twelve 
ounces ;  and  pike  of  thirty-six  and  one-half  pounds. 

The  most  important  fresh  water  fishery  of  England  and 
Wales  is  undoubtedly  the  salmon  fishery  There  are  about  thirty 
rivers  in  which  salmon  are  now  caught.  No  complete  statistics 
of  the  catch  have  been  published,  but  reports  from  eighteen  rivers 
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ljl,474  ealmon  ctiiight  in  l!»04;  iind  llio  total  for 
i™  Bomewherc  abovi'  thnt  iiumbi-r.     ThiM  in  within 

till-  limits  of  a  coiiiitry  having  a*n  itrvn  of  nS.KlC  MtiiiHrc  milfv. 
that  is,  about  ap  pslenwive  as  the  stole  of  Miehipan,  and  inhaliiti-4l 
by  29,000.(1:10  pcojik-.  The  sal.'  of  English  and  W\-I»h  wdmon 
at  thu  great  BilHngaftatc  Market  in  I^ndon,  which  is  liclieved  to 
corremmnd  roughly  with  thccatfli,  declined  in  amount  from  189.T 
to  1!KM),  and  after  <hai  rose  in  amount,  the  quantity  psssiog 
Ihroufili  Ihi'  market  in  1004  being  the  gfeatyst  for  len  ypurs. 

Thp  di'fline  which  culminated  in  1900  ujipcHri'd  so  alarming 
as  to  call  for  investigation,  and  a  royal  commission  was  ap- 
pointed for  that  purpose,  having  jurisdicl.iim  In  Scotland  n»  well 
as  F'ngland  and  Wales  After  a  very  thorough  inquiry  that  com- 
mission reported  in  1902,  and  luadi-  rctoraniendations  i>nihrac- 
ing  the  cnlargi-mcnt  of  govcrnmentai  authority  over  thc«c  fish- 
eries,  lietter  regulation  of  fi!=hing  and  more  thorough  enfor«»- 
int'ill  uf  llic  \nwti  governing  the  fiKhiug,  and  mciisuriw  to  pn-vcni 
pollution  of  the  riverB,  and  obnlructions  to  the  aacent  of  salmon: 
and  to  secure  a  bettor  maintenance  of  the  volumes  of  riveri?. 
With  reference  to  artificial- hatching  they  expressed  the  opinion 
that  the  case  for  it  had  not  yet  Iwen  suthciently  established  lo 
warrant  their  recomiiieiidiiig  the  expenditure  of  public  monev 
on  the  estidiiishment  of  haleheries  for  supplying  ova  or  young 
fish  to  the  rivers  of  (ireal  Britain  geneniUy,  but  that  the  subject 
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SCOTI^VND.* 

In  Scotland  the  government  is  represented  by  the  "Fishery 
Board  for  Scotland,"  which  has  about  the  same  relation  to  Scot- 
tish fisheries  as  the  Board  of  Agriculture  and  Fisheries  has  to 
the  fisheries  of  England. 

The  board  has  established  a  hatchery. for  marine  fishes  at 
Aberdeen,  where  it  also  conducts  sundry  scientific  investigations. 
The  species  bred  are  plaice,  lemon  sole,  turbot,  cod  and  some 
other  kinds.  Plaice  is  the  leading  species  and  39,(D0,000  of 
these  were  hatched  in  1904. 

Fresh  water  species  are  not  included  in  the  work  of  the 
Fishery  Board,  but  local  boards  and  private  parties  engage  in 
this  work  at  some  twentv  stations.  The  most  of  them  are  sahnon 
hatcheries,  a  few  of  them  handling  sea  trout  along  with  salmon; 
and  two  or  three  being  commercial  hatcheries  dealing  onlv  with 
trout.  At  the  fourteen  salmon  hatcheries  operated  in  1900  there 
were  hatched  about  3,5(55,000  eggs;  at  seventeen  such  establish- 
ments in  1904,  the  number  of  eggs  handled  was  about  4,750,000 
— of  which  probably  4,000,00)  or  a  little  more  were  hatched. 
The  number  of  salmon  fry  reared  in  1900  is  stated  at  185,000 
for  the  whole  of  Scotland,  and  there  is  no  evidence  that  more 
has  been  done  in  more  recent  years.  It  will  be  noted  that  for  a 
country  having  eighty-one  salmon  rivers,  the  artificial  work  is  on 
a  small  scale.  It  is  indeed  almost  insignificant  when  compared 
with  the  vast  numbers  of  eggs  deposited  by  the  salmon  in  the 
rivers  in  the  natural  way.  In  illustration  may  be  cited  the  num- 
her  spawning  in  the  river  Spey  as  observed  by  the  bailiffs,  whose 
duty  it  has  been  for  many  years,  beginning  in  1887,  to  count 
the  number  of  spawning  beds  seen,  the  term  "lx»d''  being  doubt- 
less equivalent  to  "nest"  and  including  only  the  deposit  of  one 
pair  of  fish.  The  number  thu^  counted  has  ranged  from  2,708 
in  1890  to  7,658  in  1902,  and  must  indicate  the  lavin<x  of  twentv- 
five  millions  to  seventy  millions  of  eggs  in  a  single  year  in  that 
river. 

There  are  no  statistics  showing  the  total  product  of  the  sal- 
mon fisheries  of  Scotland,  but  the  Billingsgate  Market  in  London 
receives  great  quantities  of  them,  the  receipts  for  the  year  1904 

•For   data  about   Scotch   fishery   matters   we   are  indebted   to   W.    L. 
Colderwood,  Esq.,  Inspector  of  Salmon  Fisheries,  Edinburgh. 
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taxes  of  nno  hunflred  poands  eacli,  or  iipwnnl^  of 
•aiiiiiin.  The  great  prodiietiou  indicated  by  llut*-  fifnin-s 
must  ho  regarded  as  rcpuiting  alnicwt  wholly  frcim  llie  natural 
hri'fdiiig  of  tlie  salmon. 

Among  the  trout-breeding  establieliraenla  o(  Seollaiid  is  tin.- 
famous  one  at  Howielonn,  near  Stirling.  Founded  in  1873  by 
the- late  Sir  James  It.  G.  Maitland,  it  has  been  from  the  first,  a« 
now,  the  leading  fitib  cultural  eptabli;<lmient  of  Great  Britain.  It 
now  offers  for  sale  four  speeies.  the  t«mmon  European  brown 
trout,  tlie  liOch  I^even.  the  American  brook  tVout  anil  ihe  rain- 
bow trout,  at  tliese  rates  per  thousauti :  for  ova.  $2.40  for  brown 
trout  and  Locb  U'vens.  $3.60  for  Ainerienn  brook  Iroul  and  *4.S:) 
for  rainbows:  for  vearlingB  prid's  ranging  for  ibc  diffi-n-nt 
Bpcficfi  from  912  to  $84.  Two-year  olds  are  to  be  had  at  *24  lo 
$36.4(1  [K-r  hundred.  These  prices,  tt'hich  are  doubtless  about  the 
same  as  tbow;  of  other  brewlers,  include  transportation  lo  anv 
railway  station  in  England,  Wales  or  Scotland.  The  demnml 
for  these  fish  seems  to  be  for  the  stocking  of  sporting  waters. 

Tim  Buewss  of  the  introduetion  of  the  two  American  «ipect«a 
if:  regiirdi'd  liy  tlie  best  inilhnriticw  as  still  urK-erlain. 

.\KTlIEHLAXn8. 

Prof.  P.  P.  ('.  Hock,  fieientific  adviser  of  Ihe  Dutch  govern- 
ment in  lisbcry  matters,  has  (Mini munica ted  interesting  informa- 
tion regarding  the  Itliine  salmon  and  its  cultivation  and  other 
fish  cultural  subjects. 

The  Duleh  government  engages  in  the  artificial  jiropagation 
of  (isli  i)nly  indirectly  and  then  only  with  reference  to  the  salmon. 
Koliand  has  only  estuaries  and  a  small  part  of  the  lower  courses 
of  the  large  rivers,  whose  sources  ai-e  in  other  countrii-s.  There 
are  no  trouts,  except  a  few  rainbow  and  brown  trouls  reared  in  a 
private  establisimieiit  sind  destined  for  restaunints  in  Amster- 
dam: there  are  no  whitehsh,  except  a  migratory  sjiecics  (Core- 
ijiiiiii-i  iij-yrhi/iidiiix) :  there  aiv  no  grayling.  Of  laic  Ihe  eultiirc 
of  carps  and  lenclics  has  n-ceiveil  the  altenlion  of  some  societies 
an<i  private  persons  engaged  in  the  fish  trade. 

With  regard  to  salnuui  eulture  it  may  Im"  notrtl  that  the  Dutch 
govenunent  expends  -■*3.i;nO  io  $4.8<Ht  annually  in  the  purchase 
of  salmon  frv  from  hatcheries  at  the  headwaters  of  the  Rhine  in 
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Grermany,  the  release  of  the  fry  being  siijierintended  by  an  official 
representative.  The  fish  are  liberated  in  April  when  the  yolk- 
sac  is  entirely  absorbed,  which  is  about  six  weeks  after  hatching. 
The  number  of  such  fry  planted  during  the  past  six  years  was 
as  follows : 

1900 l,750,8r)0 

1901 1,959,200 

1902 1,868,000 

1903 \ 1,532,500 

1904 1,882.000 

1905 2,417,500 


« 


These  plants  are  in  addition  to  large  numbers  hatched  and  re- 
leased at  the  expense  of  Germany  and  Switzerland  ;  in  the  former 
country  this  work  has  been  carried  on  for  at  least  thirty  years. 

»•  •       • 

Although  only  a  com  para tiyely  short  section  of  the  Rhine  is 
in  Holland,  the  salmon  fishery  there  is  much  mort»  extensive  than 
elsewhere.  The  run  of  salmon  in  the  Rhine  has  greatly  de- 
creased in  recent  years,  and  all  the  countries  concerned  are  yerv 
desirous  of  restoring  the  supply.  Prof.  Hoek  states  that  it  looks 
as  if  artificial  propagation  has  done  no  good,  but  that  nobody 
knows  how  bad  the  fishing  would  have  become  if  no  artificial 
measures  had  been  instituted.  The  general  public  has  no  senti- 
ment whatever  in  regard  to  the  value  of  fish  culture.  The  salmon 
fishermen  are  divided  into  two  parties,  the  one  thinking  it  is 
useless,  the  other  thinking  it  would  do  good  if  practised  on  a 
much  larger  scale. 

Prof.  Hoek  writes  as  follows  regarding  the  hal)its  of  the 
Rhine  salmon,  which  is  of  the  same  species  as  our  Atlantic 
salmon : 

You  write:  "The  newly-hatched  Atlantic  salmon  remain  in 
the  river  for  two  years,"  and  I  found  for  the  Rhine  salmon  that 
the  majority  remain  in  the  river  for  one  year  only.  They  pass 
through  Holland  in  the  course  of  May.  A  part  of  them,  however, 
remain  longer;  they  are  nearly  all  male  fishes  and  are  ripe  in 
their  second  ^^dnter.  What  is  verv^  curious  is  that  we  never  ob- 
served  them  wandering  through  Holland ;  I  feel  inclined  to 
admit  that  these  fishc»s  do  not  grow  old  and  have  given  up  the 
seaward  migration.    But  this  is  for  the  present  an  hypothesis  only. 
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lint  I  luivc  sww  II  great  numlter  of  voung  ^mciii 
;iii  III  Mity  in  H»llan<],  and  1  am  suk  that  tJiev  atv  titihes  of 
tmrtepii  to  fourtt-pu  months  only.  I  stndied  and  dwcribeil  these 
fishes  at  some  h'iif{tli  and  I  wouit)  very  much  like  to  know  how  it 
has  l)(*n  aaivrtained  that  all  tlic  young  Atlantie  sntinnn  remain 
in  the  j^mpriean  east  eoast  rivers  for  two  >ciirs" 

eWKIlKN,* 

The  Swedish  government  priweeutes  finh  eiilluml  work 
llirouijli  tlie  AffTieulturHl  Soeietiee,  which  receive  guhventioa^ 
from  the  state  for  this  work.  At  the  head  of  theiw  eocietirrs  is 
the  Hi>vh1  Bouril- of  Agrieiiitun'.  The  Inspt^ctor  of  FishiTiea  is 
a  nienilicr  of  the  Ijoani  and  reportfl  to  it. 

Artificial  work  is  apjdipd  to  the  propagation  of  Atlantic  sal- 
mon (Salmo  hhImt)  ;  landlwked  salmon;  lake  trout  (Salnui 
tnitta  laf'ustris) ;  sea  trout  (Sahim  trutta)  ;  eharr  {Salmo  sal- 
velinuB) :  whitefish  (various  speciea  of  (Vregonus).  The  fish 
produre<i  are  mostly  liheraU'd  as  fry.  There  ntt-  in  nil  forly-two 
hateheries,  of  whieh  the  majority  refwvo  snhventions  from*  the 
state.  In  the  year  li)04  the  afrricnltural  societies  paid  out  for 
fish  culture  2r(.158  cn)wnw  ($li.7!),'{)  and  COO  crowns  {$lfi2) 
were  exiK'iidcd  on  an  estnldishnicnt  at  Finsponfi,  which  Mongs  to 
the  state  and  defrays  its  exju'iises  in  jiart  hy  the  sale  of  eggs  and 
fry. 

The  total  niindier  of  eggs  handled  in  the  different  hatclierieii 
,  in  Ihc  year  1!H)4  was  a^  follows; 

.Ulautie  salmon 2.in.000 

Landl.H'kcd  sjilmoii 128,000 

Trout  (Salmo  (riilta) .jSS.WlO 

Luke  trout  (S.  trutta  lacustris) tifi.OiO 

Charr  (S.  ^dv.-linu.^) Tlfl.OOO 

Whit.-lish    (CoregoMTis) 4!tO,000 

Total -l.(!,>o.OO:) 

.MiUiy  ioslamcs  rif  siied'ssfiil  residls  an'  rc|>orted.  Fis-li  oul- 
(un-  i*  in  fHv<)r  with  the  pul.lic.  as  is  shown  hy  the  demand  for 
lish  planting. 

•l-'ur  Ihlti  Mliiti'itii'in  we  ;irp  IndcMcd  lo  Dr.  Oscar  Nordqvlst  ot  Lund. 
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Of  exotic  species  the  American  rainbow  trout  and  the  Ameri- 
can brook  trout  have  been  introduced,  the  fonner  having  re- 
ceived greater  attention ;  but  results  have  not  yet  l)een  reporteti. 

In  recent  years  a  good  many  ponds  have  been  constructed  by 
private  parties  for  the  cultivation  of  carp  and  tench.  For  trout 
culture  the  principal  private  establishment  is  that  at  Engelsburg, 
belonging  to  a  private  society  and  devoted  mainly  to  the  cultiva- 
tion of  rainbow  trout.  Complete  statistics  of  these  matters  are 
lacking. 

In  1897  there  was  organized  a  Swedish  Fisheries  Society, 
located  at  Stockholm,  where  it  publishes  a  journal  appearing  six 
times  a  year,  the  "Svensk  Fiskeritidskrift.''  In  1936  another 
society,  the  Southern  Swe<lish  Fisheries  Societv,  has  been  or- 
ganized,  chiefly  for  the  purpose  of  founding  and  conducting  an 
experimental  station  for  fish  culture  and  fisheries  in  ponds  and 
lakes ;  for  the  breeding  of  fish  races  of  rapid  growth  and  adapted 
to  the  climate  qt  southern  Sweden ;  for  the  founding  of  a  school 
for  fresh  water  culture.  The  station  is  under  construction  at 
Aneboda,  in  the  province  of  Smaland,  embracing  the  fisheries 
school  and  about  one  hundred  acres  of  artificial  fish  ponds ;  and 
besides  these  ponds  the  society  has  rented  several  small  lakes  for 
experiments. 

FINLAND.* 

In  Finland  the  government  engages  in  fish  culture,  and  the 
duties  connected  with  the  work  devolve  upon  an  officer  styled  the 
Inspector  of  Fisheries. 

The  species  artificially  propagated  are  whitefish  (Coregonus 
lavaretus  and  albula)  ;  brown  trout,  (Salmo  fario)  American 
rainbow  trout  (S.  irideus)  ;  American  brook  trout  (S.  fonti- 
nalifi) ;  pike,  (Esox  lucius)  ;  roach,  (Leuciscus  rutilus)  ;  and 
charr,  (Salmo  salvelinus).  The  fishes  hatched  are  liberated  at 
various  ages,  but  mostly  as  fry. 

There  are  two  public  fish  cultural  stations,  one  at  Evois  and 
one  at  Helsingfors.  The  former  is  termed  an  experimental  sta- 
tion, and  the  latter  is  connected  with  a  Fisheries  Museum. 


♦To  Dr.  O.  Nordqvist  we  are  indebted  for  the  facts  about  Finland. 
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U  there  were  distribiitai  in  1905  the  followiug  fry: 

rowgonus  iavarL'tus 2,200.000 

Sahno  salar Sli.OOO 

S.  fario 10,0011 

S.  iridpUB -1-lS 

S.  foutinalis 10,000 

Ksox  lucius 10,000 

Lcaeieciis  nitilus 'J, 0(H) 

From  t\w  fstaliliwliTii.'iil  iit  llrl^iTifzfurf'  thiTC  are  fieneraUy 
d istrihiitfil  romc  Ihotiwimls  of  fry  of  the  Ladoga  I'harr,  »ia]iTioii 
and  whilefixh. 

The  plautiiig  of  C'oii'fioniis  albnla  and  lavarptus  and  of  the 
American  rainbow  trout  have  given  praftica!  results.  Tlu-  rain- 
bow troul  is  found  to  tlirive  well  in  ponds  and  in  one  small  lake, 
but  the  American  liasa,  large  and  email  mouthed,  which  Imve 
lieeii  introduced  and  plnnti-d  in  various  lakes,  have  never  bc«l 
seen  since  their  liberation. 

Of  private  fish  cultural  establishments  there  are  known  to  be 
thrtH',  of  which  two  have  been  established  within  the  past  five 
years.  They  handle  salnio  ferio,  Coregonus  lavaretus  and  the 
American  rainbow  trout,  but  only  for  their  private  waters. 

The  Finland  Fi«lierie.s  Society,  founded  in  1891,  publishes 
a  journal  "Fiskeritiilskrift  for  Finland,"  arranges  fishery  exhibi- 
tions, R'nds  ont  toaehcrM  on  different  fisliery  topics,  etc. 


In  addition  to  the  account  of  fish-cultural  and  fishery  matters 
in  Japan  which  appeared  in  the  Transactions  of  the  Society  for 
1!)04,  the  Bureau  of  Fisheries  has  i-ecently  published  a  ver>'  abl? 
and  instrucuvf  n-jMirl  liy  Prof.  K.  Mitsukuri,  of  the  Imperial 
University  of  Tokyo,  on  '"The  Cultivation  of  Marine  and  Fresh 
Water  Aiiimajr^  in  .Japan."  It  is  therefonr  not  incumbent  on  the 
connnitlee  lo  devote  any  sjR'cial  attention  to  Japan  at  this  time. 

InniH'dintcly  on  the  conclusi(m  of  the  peace  treaty  with  Rus- 
sia, the  Jajianese  govcmuicnt  took  steps  lo  exjiloit  the  valuable 
fishery  ri'sources  of  Saghalien  Island  and  the  Siberian  littoral 
where  fishing  privileges  were  Bcciired  to  the  Japanese;  and  a 
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resulting  very  large  increase  in  the  value  of  the  fishing  industry 
of  Japan  may  be  looked  for  in  a  few  years. 

In  1902  the  Ignited  Stat4«  government  forwarded  to  Japan 
at  the  request  of  the  British  Ambassador  at  Tokyo  a  lot  of 
25,000  brook  trout  eggs.  There  were  hatched  in  Japan  and  the 
fry  were  placed  in  the  river  that  flows  from  Yumoto  to  Lake 
Chuzenji,  near  Nikko,  where  they  have  become  well  established. 
Under  date  of  January  22,  1906,  Lieut.  Colonel  C.  V.  Hume, 
the  British  military  attache  at  Tokyo,  forwarded  a  splendid 
specimen  in  alcohol  and  >*Tote  us  follows  regarding  the  only 
Asiatic  colony  of  American  Salvelinns  fontinalu<: 

"These  trout  afforded  very  good  sport  during  the  months  ol' 
May,  June  and  July  (1905),  and  a  large  number  were  taken, 
rather  too  many  I  am  afraid.  They  were  strong,  well-shaped 
fish,  in  excellent  condition  and  averaging  about  one-quarter 
pound  in  weight.  One  of  the  Japanese  fishermen  informed  me 
that  he  had  taken  one  of  over  a  pound,  but  during  the  four  day*? 
I  was  on  the  river  in  June  I  never  saw  one  approaching  that 
weight.  The  great  bulk  of  the  fish  caught  were  taken  by  three 
Japanese  fishermen  who  fished  for  the  hotels  at  Chuzenji  and 
Yumoto,  and  I  have  seen  them  with  baskets  of  over  thirty  fish, 
all  taken  with  rod  and  line.  Mv  best  day  was  twenty.  The  fish 
take  the  flv  readilv  and  are  not  as  shy  as  the  brown  trout  of  the 
British  streams  to  which  my  trout  fishing  has  hitherto  been  con- 
fined. Thev  are  sometimes  slow  to  move  and  will  not  take  till 
the  fly  has  been  presented  to  them  three  or  four  times.  Th:^. 
most  killing  fly  is  a  somewhat  crude  one  dressed  by  the  native 
fishermen-  They  also  take,  among  other  flies,  the  March  Brown, 
the  Blue  Dun,  and  the  Teal  with  yellow  body.  The  Japanese 
fishermen  also  take  them  with  a  bright  vellow  natural  flv  and  bv 
dipping  with  a  black  water  caterpillar,  both  found  in  the  river. 
A  fly-spoon  is  also  useful  for  the  deeper  reaches." 

CHINA. 

Col.  James  Tj.  Ilodgers,  a  member  of  the  Society  and  now 
American  consul-general  at  Shanghai,  China,  reports  that  the 
Chinese  government,  through  all  of  its  multitudinous  degrees  or 
branches,  does  absolutely  nothing,  so  far  as  he  can  learn,  for 
fish  culture  or  fish  preservation.    There  are  innumerable  private 
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ind  fuh  pomU  in  general,  liiit  appHrontlv 
nc  cniiare-  Yet  Chinea'  are  great  consumers  of  ftnh  food  and 
urc  to  C'ol.  Kodgers'  mind  the  most  expert  fishermen  in  the  world, 
not  even  excepting  the  Japanese ;  in  the  dee[i-iiea  fisheries,  htiw- 
ever,  they  do  not  np|>ear  to  he  aw  far  advaiieeil  ae  might  be  ex- 
pected in  view  of  their  proficiency  in  the  lakes,  rivere,  and  canals, 
where  their  devices  are  exwiilinglv  ingenious  and  very  efRcicnt. 
I>uriug  the  recent  visit  of  the  Imperial  Chinese  ComniiHsioner 
to  America,  our  fioh  cultural  and  fishery  methods  were  made  thn 
subjeet  of  special  inijuirv,  with  a  view  to  their  introduetitwi  into 
t'hina. 

HOOK   LISTS.* 

KISII    f!-I.TI-llE. 

K.  (Jieseeke. — fullure  jiniliipie  di's  fumgs. — Uoehmnnn, 
Ilanovre. 

A.  Holzlendorf. — Ijgs  eaux  a  poJOHine  closes  dn  royaume  dn 
Saxc.^Dresde. 

E.  Welier.— (iuide  pour  TexpIoitatioE  des  ^tanga. — fine. 
■  Stuttgart. 

O.  Zaeharins — Coniptes  rendu^  des  reehcrehes  do  la  !:tation 
biologiqiie  de  I'loen,  ISnio  vohinie. — Xaegele,  Stuttgart. 

i{ap|ntrt  (lu  Jnlioratoin'  des  ptVhcs  niaritimes  a  ITniverpite 
de  Liverpool  et  retahUssement  de  pisciculture  marine  de  I'lel. 
r.  Tinling.  Liverpool. 

(;.  Billnrd  et  C.  Bniynnt.— Vital ite  des  Alevins  de  Truile 
dan:^  les  cultim-s  .ralgiu's."— Masse m.  Paris. 

Home,  (von  den). —  Kiirw  Aiilcitung  zur  Fischzueht  in 
Teichen. 


)lll..l 

.n.T.      (A.).— T,>iiliwirl,Hi.ift. 

(L-i 

'xplnitntion 

c-tnnfrs).- 

— Kiiiil  llu.biKT.  Hautzcii. 

I'arc: 

.i.— ri    I'crsii'..    S„l,.    lu'l    U,i»(i 

Tkir 

lo.      (Iji    P, 

S.)li.il  (la 

in/l..  I.is  ■r.-ssinl.     Hri.«ri«. 

V,,;;,. 

1   (I'.l.-lliv  inixl.Tm.  S,.l.l,.i,.n! 

llrllt. 

(l.a  oultuH' 

I  'ranehej-    Kniil  Hueliner,  Banlwn. 

:ii.— Kssni  d  etude  sur  racipii culture  au  hie  de  Garde. 
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Ministorc  de  FAgriculturo  du  Commerce  et  de  1' Industrie. — 
L'action  du  ministere  en  faveur  de  la  peche  et  de  la  pisciculture 
en  1904. — Bertero,  Rome. 

J.  Heuscher. — Guide  pour  Televagc  des  jeunes  Tniites. — 
Attinger,  Xeuchatel. 

Weeger. — L'elevage  de  la  Truite  et  des  autres  Salmonides 
(4e  edition,  revue  par  C.  von  Gerl).    Vienne,  Hitsehmann. 

B6nanleau. — Peche  et  reproduction  du  Saumon  en  Loire. — 
Paris  et  Nancy,  BiTger-Levrault. 

Ticvi-Moreno. — Les  travaux  de  I'Ecole  de  Peche  et  d'Aquicul- 
ture  de  Venise  pendant  sa  deuxieme  annee  d'existonce. — ^Venise. 

Comello. — Rapport  sur  Taction  morale  de  TEcole  de  Peche 
et  d'Aquiculture  de  Venise  pt^ndant  sa  deuxieme  annee. 

Borne  (von  dem). — Pisciculture  artificielle  n»vue  })ar  von 
Debschitz,  5e  Edition,  Parey,  Berlin. 

Susta. — La  nourriture  de  la  Carpe  et  des  autres  Poissons 
d'etangs,  2e  Edit.  Henke  et  Tjcbeling,  Stettin. 

Walter. — L'exploitation  des  petits  etangs.  Xouv.  edit.  Neu- 
mann, Neudamm. 

Lavauden. — Recherches  sur  la  biologiie,  Felevage  et  I'accli- 
mation,  dans  les  eaux  francaises,  du  Poissons-Chat. — Allier, 
Grenoble. 

Fabre-Domergue  et  Bietrix. — Development  de  la  Sole.  In- 
troduction a  I'etude  de  la  pisciculture  marine. 

Fabre-Domergue  et  Bietrix. — Developpement  de  la  Sole. — 
Vuibert  et  Nonv,  Paris. 

FISHING  AND  FISH  IN  GENERAL. 

G.  Femer. — La  peche  a  la  ligne. — ^Grethlein,  Leipzig. 

Travaux  de  la  Station  de  recherches  relatives  a  la  P§che 
maritime  a  Ostende.    Fascicule  II.    Ostende,  G.  Pots. 

Martin,  (J.  W.). — La  peche  du  Gardon  et  du  Rotengle. — 
Bourdon  et  Benoit,  Paris. 

Aarbog  for  den  danske  Fiskerflaade.  (Annuaire  de  la  flotte 
danoise  de  peche).    Copenhague. 

H.  Bourdeaux,  G.  Griolet  et  C.  Verge. — Code  forestier,  suivi 
des  lois  BUT  la  peche  et  la  chasse,  et  code  rural  avec  annotations 
et  renvois  aux  ouvrages  de  M.  M.  Dalloz. — Tours. 


Thirbj-jiflh  Annual  Mfetiruj 

nil, — Essai  Piir  k's  t-aiix  et  la  pw-he  ll 
lie  l-Avoyroti. 

K.  liOiicl. — ])e  la  necessile  qu'il  y  a  de  rendre  TepaDdage  «bli- 
gatmn?  pour  les  fabriquea  de  eucre  et  pour  les  distilleries. — Doal, 
Perorne. 

F.  Rousselot.— -Ilistoire  de  peche.— Mewseiller,  Xeucliatel. 
.Tho.-Pale. — Iia  peche  en  riviere. — Paris,  Bellenand. 

liP  Bail.— La  peche,  I'enpcipimeut  et  le  credit  marititnea. — 
Qiiimper,  Guillaiime. 

Martin.- — Code  notiveau  de  la  peclie  fliiviale,  annote  et  ex- 
pliqu4,  13e  edition. — Paris,  lienomiand. 

Parker:  J.a  mutuality  ehez  lea  insiritd  niariliiiK*. — Paris, 
Challamel. 

Petit. — Code  de  In  jifehe. — Chalons,  Martin. 

Gunther. — Statistiques  de  la  peehe  dane  lea  eaux  coDtinoii- 
tales  pour  rAutridie  et  quelques  autrcs  pays  d'Eiirope,  HoeMer, 
Vienue. 

V'ietorin. — Les  produite  de  la  mer.    Hartlehen,  Vienue. 

C'ominission  pemianente  pour  I'etude  dee  mers. — La  peche 
(limp  1ji  Baliijque  a  I'l'iioqiie  aetiielli'. 

n-atui:al  history. 

0.  von  Aufsess.— Les  proprietes  physiques  des  lacs.  Vieweg, 
Brunswick. 

G.  Billard  et  C.  Bruyant.— Sur  le  role  des  algues  dans  I'epur- 
ation  dos  eaux. — Matwon,  Paric. 

G.  Antipa-^Ijes  Esturpeoiiw  et  ieurs  migrations  dans  lea 
eaiix  eontiiientals  d'Kiirojie  etude  particuliere  des  especes  du 
Danuhe  et  de  la  iner  Noire.     Bucharest 

Zschokke. — Ia'  Saunion  et  ses  migrations.  Stuttgart, 
Xnepele. 

Dr.  F.  K.  Knaxier. — Die  Tierwelt  unserer  Suesinw-asser, — 
Aquarieu. 

Zachariaii. — Sur  Timportanee  des  utations  biologiques  d'eait 
douce.     Ploeu. 

I'erkull. — Guide  pour  les  reclierclies  de  hiologie  experiment- 
nle  sur  les  aniniaux  d'eau  douce.    Bergman,  Wiesbaden. 

Gnutron.^ — Iji  verite  .sur  le  grand  Serjwut  do  mer. — Giviend, 
11  one  n. 
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Margerie  (de). — La  carte  bathymetrique  des  oceans  et 
I'oeuvre  de  la  commission  de  Wiesbaden. — Colin,  Paris. 

TECHNOLOGICAL. 

S.  E.  Meek. — The  fresh  water  fishes  of  Mexico  north  of  the 

isthmus  of  Tehuantepec.    Field  Columbian 

Museum,  Chicago. 

The  Cambridge  Natural  History.  VoL  VII.  Une  nouvelle 
introduction  a  Tetude  de  Poissons.  Macmillan,  London  and 
New  York. 

E.  Von  licyden. — La  theorie  parasitaire  et  I'etiologie  des 
ecrevisses.    Hirschwald,  Berlin. 

R.  Robert. — Les  poissons  veneneux  et  les  poisons  du  poissons. 
— Enke,  Stuttgart. 

A.  Fedderson. — Agnbogen  (Amorces). — Dansk  Fiskeri-foren- 
ings  Kontor,  Copenhague. 

Voeltzow  et  I^entz. — Decapodes  et  Stomatopodes  de  I'Ouest 
Africain. — ^Franefort-sur-le-Mein.    Diesterweg. 

D.  S.  Jordon. — A  Guide  to  the  Study  of  Fisheries. — Holt  & 
Co.,  New  York. 

PEniODICALS. 

Jahrbuch  fuer  Acquarien  und  Terrarienfreunde. — Hans 
Schultze,  Dresde. 

Bulletin  Suisse  de  Peche  et  de  Pisciculture.  Redacteurs: 
Savoie-Petitpierre  et  Prof.  Dr.  0.  Fuhrman,  Ncuchatel. 

Le  Pecheur.  Organe  des  pecheurs  a  la  ligne  et  de  leur 
societes. — Ph.  Linet,  Paris. 

Peche  et  Pisciculture.  Organe  de.la  Society  centrale  pour 
la  protection  de  la  Peche  fluviale. 

Dansk  Fiskeritidende.  Medlemsblad  for  Dansk- Fiskerif open- 
ing.   Redaktor. 

L'Acquicoltura  Lombarda. — Bollatino  mensile  dclla  Societa 
Lombarda  jxr  la  Pesca  e  TAquicoltura. 

AUgemeine  Fisherei  Zoitung. — Organ  des  Deutschen  Fisch- 
erei  Vereins,  I".  8.  \V.  und  der  Kgl.  Bayer.  Versuch station  fuer 
Fischerei. 

Revue  des  Eaux  et  Forets,  Paris,  13,  rue  des  St.  Peres. 
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d'hydrobiologie    ct    d'Etiidor;     dii     piancton.— 
part. 

Aiinuaire  de  la  flntte  dnnoisi'  dp  ])(V]ie  (lour  li>ll(i.^(.'hri siren. 
CDpenhagen. 

Station  de  Pieipulture  pt  d'Hvdroiiiologie  de  I'UniversiU'  de 
Toulouse.     Bulletin  pour  I'annt'  1904. — Privat,  Toulouse. 

Rajiporte  sur  les  peclies  luaritimes  iu>erlandHiBes. — Van  Clcff. 
S'(iravesande. 

Near  tlie  condui-ioii  of  the  report  Mr.  Atkins  made  the  follow- 
ing cojnnieuts : 

In  exatoining  the  advertising  pagex  of  Bonn'  European  jour- 
nals, especially  the  Geniian  Journals,  I  found  large  fikinibere  of 
hatcheries  offering  eggs  and  young  fish  for  sale,  and  I  i-oulii 
hurdly  find  one  that  did  not  offer  eitlier  rainbow  trout  or  Amcri- 
ean  brook  trout,  and  the  majority  of  them  were  ofTeriog  botli.  In 
fact,  I  think  there  were  more  of  tJiOBc  advertieements  that  B|>wi- 
fied  the  -Vmerican  fishes  than  of  those  that  ejiecified  the  European 
brook  trout.  So  that  at  present  our  Ameriean  species  are  f^-at 
favorites  abroad.  Some  partjew  in  England  doubt  whether  the 
rainbow  trout  will  be  entirely  successful,  and  1  suppose  for  years 
it  will  l>e  a  matter  of  uncertainty. 

The  following  discussion  was  had  regarding  the  Paris 
hatchery: 

Mr.  Clark;  Mr.  Titcomb  suggested  that  questions  regarding 
the  raceway  might  now  be  considered  and  noted  .in  the  proceed- 
ings. I  would  therefore  suggest  that  the  matter  be  taken  up  now. 
Mr.  Marks  is  here,  and  is,  I  believe,  ready  to  answer  any  ques- 
tions. 

Mr.  Titcomb;  I  thought  it  woidd  be  a  good  thing  to  get 
answers  to  the  questions  a  good  many  individuals  have  asked,  and 
1  hope  the  other  fish  culturists  will  also  a.sk  any  that  I  may  omit, 
so  that  we  may  gi't  that  matter  in  the  report.  1  would  like  first 
to  have  Mr.  Goodwin  put  down  the  recipe  for  the  making  of  the 
Jjune's  foo<i. 

Mr.  J.  P.  Marks:  Two  quarts  animal  meal  with  one  and  one- 
half  jKtiinds  of  salt  put  in  water  and  brought  to  a  Itoil.    Then  add 
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a  mixture  of  eight  quarts  of  corn  meal  and  sixteen  quarts  of 
wheat  middlings.  Then  cook  about  five  minutes.  This  material 
is  then  put  through  a  plate  having  perforations,  for  old  yearling 
trout,  three-sixteenths  of  an  inch  in  diameter;  for  two  year  old 
trout,  one  quarter  of  an  inch  in  diameter ;  and  for  the  larger  fish, 
of  five-sixteenths  of  an  inch  in  diameter ;  in  order  to  produce  the 
vermicelli-like  substance  which  you  have  seen.  While  cooking, 
the  material  should  be  thoroughly  stirred.  The  foregoing  is  a 
recipe  for  Lane's  food. 

Mr.  Titcomb :  How  often  is  this  food  given  to  the  fish  and 
to  what  extent  ? 

Mr.  Marks :  We  feed  it  once  a  week  and  liver  once  a  week  to 
large  fish. 

Mr.  Titcomb :    Do  vou  onlv  feed  vour  fish  once  a  week  ? 

%  •ft' 

Mr.  Marks:  Twice  a  week — ^^that  is,  large  fish — ^A-earlings 
once  a  dav,  and  two  and  three  vear  olds,  three  times  a  week. 

Mr.  Titcomb :    The  Lane's  food  ? 

Mr.  Marks :  Xo.  W"e  feed  the  Lane's  food  once  a  week  to  all 
the  fish,  except  fry  and  fingerlings. 

Mr.  Titcomb:  Then  after  the  spawning  season  the  larger 
fish  are  fed  three  times  a  week  with  this  food  ? 

Mr.  Marks :  Usually  right  after  the  spawning  season  we  only 
feed  liver — this  food  is  only  given  through  the  summer  season — 
spring  and  summer. 

Mr.  Titcomb :  x\nd  when  you  feed  this  food  you  feed  this  and 
the  liver  altematelv  once  a  week  ? 

•if 

Mr.  Marks:    Yes. 

Mr.  Titcomb:  What  is  the  address  of  the  company  that 
makes  this  food  ? 

Mr.  Marks :  The  Bowker  Company,  43  Chatham  street,  Bos- 
ton; and  68  Broad  street.  New  York. 

Mr.  Titcomb :  I  understand  this  food  is  especially  useful  at 
stations  where  you  cannot  have  fresh  meat  always  available,  and 
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i8  a  standby  to  take  care  of  fish  for  a  wt'ok  or  two  ii 


Mr.  Marks:    Yes.    Three  years  ago  we  feii  onpi>r  two  pound 
rainbows  nothing  else  than  (hat  tor  three  months. 


What  do  you  know  reganiing  the  quality 
of  fish  when  prepared  for  the  taljle  with  this  animal  food  com- 
pnred  with  liver  fed  fish  wholly  'f 

Mr.  Marks;  I  eould  not  siay.  Some  of  Ihese  nien  that  uao 
mixtures  claim  that  the  fish  is  improveii  by  tliein.  I  do  not  tliink 
there  is  any  doubt  but  what  the  mixtures  of  wheal  iniddlinga  with 
any  meat  food  impro\es  the  finh. 

Mr.  Bassett :    Wonfd  yow  consider  it  as  fattening  as  meat  ? 

Mr.  Marks:    No,  I  don't  think  so. 

Mr,  Titeomb:  It  keeps  your  fish  in  betti.T  condition  for 
spawning  to  have  some  of  this  food  given  them. 

Mr.  Marks:    Yes. 

Mr.  Clark:  I  wonld  Ike  to  ask  regarding  the  race,  if  you 
don't  think  that  l)ctter  results  would  Ije  obtained  and  double  the 
quantity  of  fry  carried,  if  you  had  two  scelions,  each  half  the 
length  of  the  present  raceway,  and  liaving  the  same  flow  of 
water?  In  other  words,  double  the  quimtity  of  water  and  double 
your  fish  by  having  tlu'm  in  two  shorter  ra<'oways? 

itr.  Marks;  Yes,  1  lliink  belter  resnlls  would  be  obtained  by 
the  method  you  suggest. 

Mr.  Titeomb;  You  would  double  tbe  capacity  of  your  race- 
way for  the  Slime  length!' 

Mr.  J[arks:  Yes  sir.  We  find  a  loss  at  the  lower  end  larger 
than  al  the  ujijier  end,  if  the  niee  were  shorter  with  the  same 
volume  of  water,  the  lower  fisji  ought  to  ln'  better, 

Mr.  Clark;  Tlu-  idea  that  I  have,  Mr.  President,  is  that  the 
long  trough  dws  Tiot  curry  fisli  enough. 

Mr.  Titeomb:  Would  you  shorten  u]i  your  intermediate  riffle 
compartment  iilso!' 
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Mt,  Clark :    Xo,  nothing  to  amount  to  anything. 

Mr.  Brown :    You  put  more  fish  in  each  division  ? 

Mr.  Clark :  More  fish  would  naturally  come  in  each  division, 
and  the  idea  of  having  the  two  race  ways  of  200  feet  each  is  that 
you  could  introduce  double  the  quantity  of  water  for  the  hundred 
thousand  fish,  whereas  it  would  not  be  safe  here  now,  even  if 
there  wa«  an  ample  supply,  to  introduce  it  when  the  fish  were 
young,  because  the  current  would  be  too  strong. 

Mr.  Marks :  With  the  amount  of  fish  we  have  there  now,  by 
fall  it  will  be  crowded — the  growth  of  the  fish  will  crowd  it. 

Mr.  Titcomb:  With  the  current  which  you  have,  do  your 
fish  dash  against  the  screen  ? 

Mr.  Marks :    This  sized  fish  ? 

Mr.  Titcomb :    Yes. 

Mr.  Marks:  No,  but  putting  fry  in  from  the  trays  it  will 
drive  them  against  the  screens. 

Mr.  Atkins:  What  proportion  of  those  fish  do  you  expect 
to  die  during  the  season  ? 

Mr.  Marks :  I  do  not  think  we  will  lose  over  three  or  four  per 
cent. 

Mr.  Atkins :    Between  now  and  when  ? 

Mr.  Marks:  Say  between  now  and  September — provided 
there  is  no  disease. 

Mr.  Atkins :    How  do  vou  take  out  the  dead  ones  ? 

Mr.  Marks :  With  a  scap.  When  we  clean  it  down  the  dead 
ones  wash  down  against  the  screen  and  are  taken  off. 

Mr.  Atkins :    Do  you  count  or  keep  a  record  of  the  dead  ones  ? 

Mr.  Marks:    No,  sir. 

Mr.  Atkins :  But  vou  satisfv  vourself  of  the  amount  of  fish 
after  you  get  through. 


Tliirt;/-fifth  AnJimil  Mtrh'ng 


'    gL't 


lllg. 


(Ifiiil  ones  vff  k'Tiow  then-  is 
■our  fifih  out  of  t!»Tc  (inallv? 


Mr.  Lydpll :    How  do  you  ^ 

A.    It  is  not  very  hard. 

Q,    How  is  it  done? 

A.    With  a  small  seine. 

Mr.  Titcomb;    Do  yon  take  them  rijtlit  up  in  i!u>  seine? 

Mr.  Marks:    Yow,  sir. 

Mr.  Titcomb :  I  think  it  would  be  easy  to  put  below  eaeh  rif- 
fle II  flat  franii?  of  fini-  netting,  so  that  they  would  wash  down  on 
it,  on  the  principle  of  down-stream  salmon  rack. 

Mr.  Marks :  We  take  thi-  Inilk  nut  witli  a  seine  and  llit^n  lake 
two  neii'ens  and  a  soap,  and  eatc-h  the  rest,  and  then  move  on 
down  and  do  the  same  thing.  'i'lierL'  is  no  Irouhlo  in  catching 
them. 

Mr.  Atkins:    You  t-ount  thoiie  fish  that  you  put  in  tliere? 

Mr.  Maiks:    Just  estiniutc  them — that  U  all. 

Mr.  Atkins :  And  wli«i  tlicv  art'  taken  out  in  (he  fall  do  you 
estimati-  them  again  ? 

Mr.  Marks:  We  will  count  them— at  least  we  di<l  last  year, 
but  we  don't  alwavs  eoimt  them. 


Mr.  Lydell: 
\vtii  in  full? 


Ho' 


■  tU\\  did  you  fS't  out  of  there  last 


Mr.  Marks:     I  eould  not  say— I  think  we  had  IT.OOn  brook 
trout  and  about  -'.xOlQ  rainbow. 


QUESTIONS  FOR  THE  QUESTION  BOX,  AMERICAN 

FISHERIES  SOCIETY. 

BY  JOHN  L.  LEAHY,  SCPT.,  SAN  MARCOS  STATION,  BUREAU  OF 

FISHERIES. 

1.  Can  anyone  tell  how  to  distinguish  the  sex  of  black  bass, 
with  certainty  other  than  by  eviscerating? 

2.  Have  artifical  nests,  after  thorough  trial,  proved  satis- 
f actorv  ? 

3.  Have  you  ever  transferred  black  bass  fry,  just  after  they 
rise  from  the  nest,  to  nursery  ponds  and  held  until  two  to  four 
inches  long,  and  with  what  results  ? 

4.  Have  you  ever  stocked  up  an*  applicant's  pond  with  black 
bass  fry  just  after  the  food-sac  has  beim  absorbed,  and  watched 
the  results  ? 

5.  Which  do  you  think  gives  best  results  planted  in  small 
streams,  lakes  and  ponds,  fry  or  fish  ? 

6.  In  pond  culture  have  you  found  it  best  to  impound  your 
fish  in  small  areas,  or  allow  them  to  nest  at  will  ? 

7.  Do  you  approve  of  feeding  your  brood  fish  between  the 
seasons  of  spawning? 

8.  Do  you  in  your  pond  work,  find  it  necessary  to  clean  your 
ponds  every  season  after  getting  rid  of  your  young  fish  ? 

9.  Do  you  find  much  trouble  in  handling  crappie  (the  young 
for  distribution)  in  very  warm  weather? 

Xote:  What  I  mean  bv  frv  is  from  the  time  the  embrvo 
leaves  the  Qgg  to  the  time  the  food-sac  is  absorbed,  and  fish,  from 
the  time  they  are  one  or  more  inches  long. 

DISCUSSION. 

Secretarv:  I  would  like  to  sav  that  a  conversation  I  had  this 
morning  with  Mr.  Seymour  Bower  related  to  one  of  these  ques- 
tions and  therefore  I  think  it  would  be  important  to  those  who 
are  raising  bass,  to  have  some  of  these  questions  answered,  if  not 
all.    The  question  I  rt»fer  to  was  this : 

"In  pond  culture  have  you  found  it  best  to  impound  your 

225 


I'rcsi'lent :    We  will  take  up  ^ucplioii  mmiljer  1. 
one  lell  liow  to  distinguish  the  wx  of  lihick  liaris  with  w-rtainty 
otherwise  than  by  eviscerating?" 

Mr.  Titcomb:    That  is  auswercil  in  Mr.  Keij;hard's  paper. 

Dr.  Birge:  It  seflma  to  me  that  must  of  those  (jiieetions  are 
pretty  well  answered  in  that  papi.-r. 

Mr.  Titcomb:  1  think  that  question  about  impimndlng  thi? 
ndiilt  fish  might  be  a  goo<l  one  to  answer  ht*re  and  have  it  put 
into  the  report.  Mr.  Leary  is  talking  especially  about  the  largi? 
moiitlt  haas,  and  as  far  as  I  know  the  segregating  of  the  parent 
fish  from  the  main  pond  is  being  disco ntinued. 

Mr.  Lvdell:  We  now  allow  our  large  month  bass  at  the  Mill 
C'nH'k  Staticm,  to  seek  their  own  spawning  neet.  We  are  certain 
to  have  plenty  of  natural  spawning  ground  for  them  though,  but 

we  build  no  nests  for  the  large  mouth  bass. 

Mr.  Titeoiub:  At  the  Fish  Lake  Station,  in  WashingtoD,  we 
supply  the  large  mouth  bass  with  small  piles  of  gravel  scattered 
around,  and  they  sometimes  eelert  them  and  sometimes  they  take 
the  weeds.  This  is  a  station  where  the  imiraiinding  idea  was 
carried  on  most  extensively,  and  as  the  apparatus  which  separates 
the  adult  fii^h  from  the  principal  ])art.  of  the  pond  rote  out,  we 
n-iuove  it  as  not  being  at  all  necessary.  The  cannibalism  does 
not  come  from  the  large  fish. 

Secn'tary  Pcabody:  Mr.  Bower  stated  to  me  this  morning 
that  be  tliouglit  the  transferring,  molesting  or  changing  of  the 
black  bass  was  injurious,  but  1  pn'sume  he  was  referring  rather 
to  the  >niiitl  month  thiin  the  largt'  mouth  bass  perhaps. 

Mr.  Tilcouib:  W'f  have  ponds  like  those  at  Mill  Creek;  sepa- 
rated by  a  partition,  hitticr-work,  or  net-work,  a  small  portion — 
one  corner.  We  h'l  the  adults  spawn  in  tliat  comer  and  then  the 
young  tish  are  supposeil  to  have  sense  enough  to  go  out  through 
thesi'  sliils  into  the  nuiin  jKjnd  and  se]iarate  themselves  from  the 
large  fish.     That  melliod  was  adopted  bei-ause  I  think  at  the 
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time  the  fish  culturists  thought  that  the  large  fish  were  the  ones 
that  ate  these  small  fish,  but  instead  of  that  the  small  fish  really 
ate  each  other.  Now  we  take  awav  those  enclosures  as  fast  as 
they  rot  out  because  they  are  of  no  advantage. 

Mr.  Fullerton :  You  let  the  parent  fish  and  the  small  fish  go 
right  together? 

Mr.  Titcomb :    Yes — that  is  for  the  large  mouth  bass. 

Secretary  Peabody :  Question  numl)er  7  is :  "Do  you  approve 
of  feeding  your  brood  fish  between  the  seasons  of  spawning  ?" 

Mr.  Clark:    Certainly. 

Secretary  Peabody :  Question  number  8  is :  "Do  you  in  your 
pond  work  find  it  necessary  to  clean  your  ponds  every  season 
after  getting  rid  of  your  young  fish  ?" 

Mr.  Lydell:  I  clean  mine  if  necessary,  and  if  not,  I  do  not. 
I  think  a  man  should  use  his  own  judgment  in  regard  to  that. 
If  his  ponds  need  cleaning  let  him  cleam  them. 

Mr.  Clark :  That  has  reference  either  to  cleaning  out  refuse 
or  cleaning  it  from  the  last  fisli.  If  from  the  latter,  most  certain- 
ly;  and  draw  them  dry  if  you  can. 

Secretary  Peabody :  Question  3  is:  "Have  vou  ever  trans- 
ferred  black  bass  fry,  just  after  they  rise  from  the  nest,  to  nursery 
ponds,  and  held  until  two  to  four  inches  long,  and  with  what  re- 
sults ?" 

Mr.  Clark:  I  answered  that  question  at  our  meeting  either 
yesterday  or  the  day  before,  when  1  stated  that  I  had  transferred 
10,000  fish  to  a  pond,  and  we  counted  out  8,325  number  two 
fingerling  fish  from  that  number. 

Mr.  Titcomb:    That  is  the  small  mouth  bass? 
Mr.  Clark :    Yes. 

Mr.  Lydell :  But  he  sjK^aks  of  large  mouth — there  is  great 
difference  between  transferring  large  mouth  and  small  mouth 
bass — there  is  more  loss  in  tlie  former. 

Mr.  Fullerton :  Do  you  think  that  the  draining  of  the  ponds 
after  taking  the  fry  out  and  putting  the  adult  fish  in  another 


good  policy — that  ie  in  a  diinate  tike  Minnetuta, 
ag  IM  pona  remain  dr>-  all  winter? 

Mr,  t'lark :    I  am  not  prepared  to  sttttt: 

Prof.  Rfighard:  It  is  tho  practice  lo  do  that  with  the  Ger- 
man carp  ponds.  Exposing  the  vepi'lation  and  the  soil  in  the 
Ijottom  of  l!ie  pond  to  the  air  iielpw  ileeay,  tind  tht'  frifzinj;  Uvk- 
vne  up  tlip  Boil  more  or  less,  sa  tliat  altO};ether  the  method  haft  a 
ttTnlencv  to  break  down  the  more  eomplicatwl  chemical  com- 
[wnnds  in  the  plant  iimlrrial,  and  make  Ihcui  nion'  iivailabli-  for 
plant  growth  tlie  nest  year.  I  think  Mr.  Lydell  has  had  a  little 
experience  in  that  liny. 

Mr.  Lydeli :  Our  ponds  were  dry  from  aboui  tlie  lire-t  of  Sei>- 
IfinluT  until  the  latter  part  of  November,  and  our  plant  life  in 
there  did  nol  come  on  quite  aH  early  this  sea«on  as  it  has  in 
former  yeare  Imt  it  i^  just  as  abundant  now  as  it  is  in  the  other 
ponds. 

While  I  am  talkinn  I  would  like  to  ask  Dr.  Birp-  or  Prof. 
Keiphard  in  regard  to  the  introduction  of  foods  in  our  ponds.  I 
noticed  that  the  ponds  that  wen-  dri'  the  longest  last  fall  were 
the  ponds  that  produced  fhe  most  food  this  spring  for  fr*-  and 
young  fisli,  and  I  was  greatly  surpristed  Iwcause  I  sup|)Oi«^^l.that 
the  frost  would  kill  everything,  and  did  not  expect  anything  at  all 
from  the  ponds  whereas  I  got  the  most  foo<l  from  them.  If  it  is 
Uenefieial  1  will  draw  alt  my  ponds  dry  this  fall  and  leave  them 
dry  all  winter  if  it  will  bring  me  more  food.  If  it  is  beneficial 
to  leave  them  dry  during  the  winter  to  get  daphnia  and  this  food 
I  should  like  to  know  it. 

l>r.  Birge:  That  is  one  of  the  things  you  have  got  to  try  a 
gooil  manv  e,\]K'rinienls  on  Iieforo  ytm  know  what  is  best.  But 
I  should  sjiy  that  the  ex].osurc  of  the  IiotKun  of  the  [lond  to  the 
air.  and  i)erhaps  to  freezing,  loosened  uj)  the  material  and  put  it 
into  II  more  soluble  form,  so  that  when  the  wntt>r  came  back  on  it 
along  in  the  spring  then'  was  more  rajild  growth  of  the  minute 
organisms  on  wbieli  these  fii'd,  and  so  they  had  a  better  chance  to 
develoii.  It  docs  not  s<vm  to  me  at  all  unnatural  that  that  should 
W  llu'  cas«',  but  I  think  you  want  a  good  many  com {>ari song.  This 
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result  is  what  these  carp  raisers  find  in  Germany,  and  I  should 
think  the  same  principle  would  hold  here. 

Mr.  Clark :  Are  we  to  understand  that  the  plant  life  would 
grow  more  abundantly  if  the  ponds  were  drained  as  suggested  ? 

Prof.  Reighard :  That  is  true  of  the  microscopic  life  but  not 
of  the  chara. 

Mr.  Clark:  I  was  in  hopes  to  have  a  photograph  here  to 
show  how  abundant  the  moss  is  at  Xorthville.  Mr.  Titcomb 
asked  me  to  have  a  picture  made  of  a  pond  drawn  down,  showing 
the  moss  heaped  up.  preparatory  to  removal.  However,  the  photo- 
graph has  not,  as  yet,  been  forwarded  here. 

Dr.  Birge :  I  would  not  expect  drawing  a  pond  down  would 
check  chara,  but  I  would  not  be  certain  of  it. 

Mr.  Titcomb :  Mr.  Fullerton  raised  the  question  of  removing 
bass  from  large  ponds  and  placing  them  in  small  ponds  during 
the  winter.  That  has  been  the  plan  adopted  in  Washington,  and 
we  have  experienced  no  trouble  in  confining  the  adult  fish  in 
small  ponds  through  the  winter,  and  have  kept  our  large  ponds 
dry,  thinking  it  was  better  for  them  for  the  reason  Dr.  Reighard 
has  stated,  and  in  hopes  that  there  was  less  luxuriant  growth  of 
plant  life  as  a  result.  We  have  a  superabundance  of  aquatic 
plants — and  it  is  to  eradicate  them. 

Prof.  Reighard :  When  the  daphnia  and  other  Crustacea  be- 
gin to  grow  in  the  ponds  they  increase  very  rapidly  for  a  certain 
time  and  then  they  diminish.  It  is  possible  that  by  using  the 
ponds  in  a  certain  rotation  one  might  keep  up  the  supply  of 
Crustacea  for  a  much  longer  time  than  by  flooding  them  all  at 
one  time.  The  water  might  be  turned  into  a  pond,  and  when  the 
food  has  appeared  there,  might  be  used  for  the  iiry  and  subse- 
quently the  water  might  be  turned  into  another  pond  and  so  on. 


THE  CARE  AND  FEEDING  OF  FRY  IN  POND  LIFE. 

BEXT  I.V  flV  P.  M.  JOH.VSO.V.  M.  D.,  liOSTOX. 

Mr,  PreBid»?nt  and  Gentlemen:  A  salient  jioiut  for  first  cnn- 
i^ideration  in  the  preparation  of  the  pouiU.  There  should  bo 
many  places  where  the  water  is  shallow  and  its  force  is  slow, 
otlier  nooks  where  there  is  altiindant  shade.  Again  where  the 
waters  deepen,  csjiecially  where  the  current  is  marked  larpe 
bouldei-8  shonld  he  thrown,  providing  resting  places  and  eafe  hid- 
ing corners  for  the  tiny  forms  of  life,  we  are  all  so  interested  in. 
As  all  good  ponds  should  be  fed  by  a  brook,  its  course  onght  to 
O'ceive  spreial  attention.  Many  fairly  d«>p  pools  can  be  artifi- 
cially made  by  the  careful  adjustment  of  stones,  and  of  small 
dams. 

If  we  follow  out  the  natural  lines  it  ie  an  easy  task  lu  en- 
hance their  natural  inclinations.  If  the  stream  admits  of  a 
bridge,  one  or  more,  then  place  them  where  tlicy  will  lie  of  value. 

It  is  mv  pleasure  to  see  each  summer  that  my  brooks  are  as 
perfect  as  I  can  make  them,  all  old  rubbish  that  alone  blocks  the 
stream  should  lie  removed,  a  clean  white  sand  at  the  bottom  of 
thi'  brook  is  the  thing  to  1k'  desired.  When  the  [Kind  is  reached, 
it  is  a  wise  procwhire  to  clean  it  of  all  old  and  odd  stuff  that  may 
have  been  thrown  into  it.  Then  to  control  the  current  of  the 
brook  so  it  will  take  the  desired  din'ction. 

The  growth  of  bull-rushes  and  wafer  grasses  should  be  en- 
couraged and  aided,  for  among  the  shielding  Ifwves,  shade  and 
proleetion  arc  given.  (Md  stvimjis  of  trees  should  be  allowed  to 
remain  where  they  are.  all  smaller  stniims  that  empty  into  the 
|niud  might  lie  ai<!ed  by  removing  all  clogging  lo  the  minute 
streams  that  add  food  and  oxygen  to  the  pond  waters.  The  white 
lilies  I  favor  if  they  are  ni)t  allowed  lo  iiiulti|)ly  too  ra|iid!y. 
The  dams  should  Iw  [lerfect  in  eonstruelinu  and  the  wire  netting 
kept  elean. 

1^'t  us  now  sup|iose  that  these  details  have  been  carrioil  out 
and  the  fry  is  ready  for  the  new  home.  How  iin<i  where  should 
they  be  placed  I'     Never  in  my  n|>tnion  ought  they  to  1k'  pouri'd 
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from  the  can  in  any  one  especial  place.  No  matter  how  tempt- 
ing this  particular  locality  appears.  Always  a  few  should  be 
dipped  from  the  can  and  distributed  along  the  shores  of  the  pond 
and  in  the  places  by  the  brookside  prepare<l  for  them.  They  now 
soon  leam  to  care  for  themselves.  When  the  frv  is  verv  small 
no  attempt  should,  be  made  to  feed  them  for  there  ought  to  be  a 
good  and  sufficient  supply  in  the  waters  of  the  brook  and  pond. 
A  little  later  small  schools  of  iry  will  \ye  discovei'ed  at  different 
localized  areas,  and  then  feeding  can  be  begun.  If  angle  worms 
are  chopped  up  into  small  pieces,  they  make  the  very  best  food 
possible  and  a  natural  one. 

Of  course  this  would  be  impossible  where  there  might  be 
many  ponds  or  one  pond  that  covered  too  much  territory,  but  in 
a  medium  sized  pond,  it  is  not  at  all  difficult.  The  luscious  deni- 
zen of  the  w^orld  below^  the  grasses  may  not  be  easy  to  obtain  and 
the  next  food  that  has  marked  value  is  buttermilk.  With  this 
all  that  is  necessary  is  to  pour  a  little  of  it  in  the  water  where 
the  fish  are  seen  and  they  do  the  rest,  or  the  finely  ground  up 
liver  can  be  used.  With  liver  perfect  freshness  is  absolutely 
necessary  for  the  slightest  taint  and  the  delicate  children  die  of 
intestinal  disturbances.  As  the  fry  gain  in  size  and  strength, 
they  begin  to  be  fingerlings  and  better  able  to  take  the  foods 
mentioned  when  not  in  quite  such  a  finely  mashed  up  condition. 

W^ell  cooked  vermicelli  is  now  greedily  snapped  up  and  if  not 
given  too  often  is  most  excellent.  Ordinary  cheese  in  very  small 
pieces  never  reaches  the  bottom  and  is  swallowed  most  readily. 
A  piece  of  meat  suspended  over  the  stream  will  in  a  short  time 
give  a  good  supply  of  maggots  and  these  seem  to  be  devoured 
quickly.  Food  of  any  kind  should  be  thrown  in  small  quantities 
so  it  can  be  seized  and  not  fall  to  the  bottom.  Salt  ought  to  be 
added  to  the  foods  now  and  then.  Ordinarv  milk  curd  made 
with  milk  and  Fairchild's  pepsin,  and  squeezed  out  through  a 
piece  of  gauze,  is  another  food,  easily  digested  by  the  iry,  and 
readily  prepared.  The  yolk  of  hard-boiled  eggs,  mixed  with  a 
little  salt  and  strained  through  a  fine  meshed  seive,  makes  a 
change  in  diet  that  is  appreciated.  Once  a  week  at  least,  if  the 
waters  are  not  stirred  up  by  the  rain,  they  should  be  stirred  up 
by  wading  about  in  them,  so  that  for  several  hours,  they  become 
markedly  muddy.     Into  the  waters  salt  should  be  thrown  once 
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i  fortniplit.  By  these  measures,  I  feel  sure  I  have 
'fffSSetl  "Oy  and  very  siuall  tiiijjer lings,  that  looked  when  I  re- 
ceived them  ns  lieinj;  in  had  contlition,  sieklv  and  with  fins 
frayed,  to  beautful  fieh  who  survived  the  winters  ot  cold,  and  ore 
today  as  perfect  Specimens  as  could  be  desired.  To  Uiese  few 
conclusions  and  applicable  alone  to  the  small  {v>nds  I  would,  gen- 
tlemen, call  your  attention. 

1.  Fry  should  never  he  distributed  en  masse,  but  always  a 
few  at  H  time  and  the  localities  ehtiwn. 

8.  Cut  up  worme,  buttermilk,  majigots,  milk  curd,  chocao, 
hard  boiled  i-ggs,  vermicelli,  and  finely  minced  liver  are  all  good 
foods. 

3.  The  preparation  of  the  pond  and  brook  is  a  prime  neces- 
sity, 

4.  Fry  ore  apt  to  he  handled  too  carelessly.  They  iirc  ex- 
tremely delicate,  and  should  receive  extreme  ottentiou. 

I  thank  you,  gentlemen,  for  your  courtesy. 


THE  FISHWAY  AT  GRAND  LAKE  STREAM. 

SENT  IX  BY  W.  O.  BUCK. 

This  :s  in  ^omo  respects  a  new  departure. 

It  is  here  definitely  described  partly  for  this  reason  and  also 
for  the  purpose  of  directing  attention  to  conditions  which  may 
well  exi>t  elsewhere  and  which  should  be  carefully  considered  by 
fish  culturists  and  met  in  some  way  wherever  found.  Let  these 
be  stated  first. 

THE  LOCALITY. 

Grand  Lake  Stream  is  the  outlet  of  a  large  lake  at  the  head 
of  the  west  branch  of  the  St*.  Croix  River  in  eastern  Maine. 
This  lake  is  well  stocked  with  a  small  varietv  of  landlocked 
salmon.  It  has  been  asserted  that  all  the  adult  salmon  in  the 
lake  come  to  this  stream  to  spawn,  and  conclusive  proof  to  the 
contrary  is  yet  wanting.  The  stream  is  a  rapid  one  and  for  two 
miles  below  the  dam  contains  many  gravel  beds  suitable  for 
ridds.  Above  the  dam  and  within  one  hundred  vards  of  it  is  a 
gravel  bed  which  suits  the  fish  when  the  water  is  low  enough 
in  the  lake  and  the  gates  in  the  dam  are  opened  enough  to  give 
sufficient  current.  The  management  of  the  dam  for  many  years 
has  met  these  conditions  and  the  fishing  for  spa^Tiing  purposes 
has  been  carried  on  by  placing  a  barrier  net  across  the  river  just 
above  this  gravel  and  then  setting  a  trap  for  fish  trying  to  reach 
it  from  the  lake.  If  such  a  barrier  could  be  maintained  through- 
out the  year  and  fish  thus  be  kept  from  passing  ^own  through 
the  dam,  all  spawners  coming  to  the  stn^am  from  the  lake  could 
be  captured  at  the  spawning  season.  But  this  barrier  is  main- 
tained only  from  September  L5  until  a  short  time  after  spawn- 
ing is  over,  about  December  L  While  the  fish  doubtless  seek  the 
stream  in  greater  numbers  at  this  season,  they  will  also  run  down 
over  the  dam  at  other  times. 

THE  DAM. 

The  dam  has  for  long  been  in  such  a  condition  that  fish  could 
pass  it  only  downward  and  could  not  safely  do  that  except  in  a 
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J0".paratiiely  high  stage  of  water.  The  leaky  aproos  wastw! 
water  so  fast  tliat  tht-y  became  a  trap  for  flsh  somcwiiat  afti-r  th-; 
mauner  of  an  Intiian  eel-baski'l.  I'^ifh  allowing  themw^lvcs  to 
float  dottii  through  the  gate  wcri"  likely  to  l)e  caught  in  crack* 
or  stranded  on  tho  plank.  Aa  little  or  no  water  flowed  owr  the 
lower  end  of  Uie  aprons  which  were  clo«.>  to  or  above  the  surfac- 
of  the  stream,  no  fich  eould  pass  up, 

maintained  for  storage  of  water  to  be  used  in  driving  logs 
through  the  ptream  and  bIw>  as  a  reperve  for  Mipplying  water  for 

power  to  mills  lower  down  the  St.  Croix.  The  giites  are  there- 
fore closed  during  a  considerable  part  ot  the  year  ajid  the  slreain 
then  becomes  a  small  brook  with  most  of  its  spawning  gravels 
laid  bare.  During  the  driving  season,  on  the  contrary,  the  gute>i 
art'  opened  and  (he  stream  is  a  rirer,  broad,  deep  and  swift,  while 
the  logs  are  Ix'ing  sent  through,  to  become  a  brook  again  when 
for  any  reason  the  gates  are  elo«'(l.  In  ease  of  a  jam  of  logs  and 
sometimes  for  oilier  reasons  tiie  gateti  ak  all  elos«-d  suddenly  and 
fish  are  then  ver>'  liable  to  be  stranded  in  little  pools  where  ther 
must  die  ai  tlic  water  drains  awa\  In  fall,  whm  uater  is  needed 
for  the  miilf  the  gates  are  opened  and  fish  on  tin.  stream  to 
spawn  find  juj-t  tlu  conditmns  th{\  want  on  the  graid-  Later 
in  tht  winter  the  gates  are  elo-td  to  kt  tlu  like  hll  tbi  gravels 
are  agiin  laid  bare  and  eggs  deposited  there  ur  of  eoufse  des- 
troyed As  thus  managed  tin  stream  is  i  videnth  i  poor  plaei' 
for  fi-h,  >oimg  or  old,  and  the  jiroblem  i-  titlior  to  modify  the 
management  or  get  the  hsh  olf  tlu  stream  I  aeh  gati  m  the 
dam  IS  now  built  ic  iii  too  siiuons,  i  top  pari  to  be  lifted  when 
the  water  is  high  and  a  bottom  part  thn-e  and  a  half  feet  high, 
which  may  also  be  raised  at  a  lower  stage  of  water.  During  the 
lijgb  waler  this  three  and  a  half  fall  over  the  lower  part  of  the 
gate  u]»on  an  apron  forms  a  complete  barrier  to  tir^h  passing  up 
but  none,  of  course,  to  their  going  down.  And  tliis  iierioei  of  high 
waliT  will  bo  from  early  spring  until  full.  Perhaps  it  may  prove 
uiine<i'ssnry  to  raise  the  lower  sections  of  the  giiles  at  all,  in  which 
ea-^e  the  barrier  is  jH'nnanenl.  To  he  sui-e  of  getting  tho  salmon 
up  over  the  dam  then,  they  must  be  carried  or  a  fishway  must  h? 
provided  through  which  they  can  swim  np.  .\n  effort  was  made 
the  past  fall  (ISIO-'i)  to  trap  and  net  fish  on  the  stream  and  carry 
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them  above  the  dam  and  more  than  1,000  were  so  carried 
up.  This,  however,  was  discontinued  at  the  end  of  the  spawn- 
ing work  of  the  station.  To  help  fish  left  on  the  stream,  or 
which  might  reach  it  later,  the  present  fishway  was  devised. 
This  was  intended  to  help  them  in  two  ways.  First,  by  provid- 
irig  a  passage  through  which  they  might  go  to  the  lake  if  they 
chose  and  secondly,  by  securing  a  constant,  even  if  small,  stream 
in  which  they  might  live  though  all  the  gates  in  the  dam  should 
be  closed.  To  provide  such  a  stream  is  necessary  because  some 
fish,  even  if  only  the  very  young,  will  elect  to  stay  in  the  stream. 
The  fishway  as  built  consists  of  a  straight  flume  about  seven  feet 
wide  and  fifty  feet  long,  divided  into  eighteen  pools  by  partitions 
reaching  from  side  to  side  and  from  top  to  bottom.  In  these 
partitions  openings  eight  inches  high  and  two  feet  long  are  made 
at  a  height  of  ten  inches  above  the  bottom.  At  the  lower  end  the 
opening  is  at  the  bottom  and  also  at  the  upper  end,  and,  since 
the  bottom  of  the  flume  is  nearly  level  in  its  upper  part,  severed 
of  the  upper  openings  are  nearer  to  the  bottom  than  ten  inches. 
This  arrangement  at  the  upper  end  is  necessary  because  at  low 
water  in  the  lake  only  a  few  inches  in  depth  enters  the  fishway 
and  all  openings  in  the  partitions  must  be  low  enough  to  allow 
this  to  pass.  It  is  for  this  reason  too  that  the  openings  are  raised 
above  the  bottom  in  the  steeper  part  of  the  fishway  and  are 
placed  on  alternate  sides  of  the  flume,  since,  when  so  little  water 
enters,  the  pools  are  not  filled  and  the  fishway  becomes  of  the 
former  shallow  pool  sort. 

Four  of  the  pools  are  above  the  line  of  the  gates  in  the  dam, 
i.  e.,  extend  up  into  the  lake  and  their  sides,  of  course,  reach  to 
the  whole  height  of  the  dam.  Just  below  the  gate  the  sides  of 
the  flume  are  some  two  feet  lower  than  above  and  thence  slope 
down  to  the  level  of  a  full  stream  at  the  lower  end.  As  thus 
built  the  pools  fill  to  such  a  height  that  the  total  fall  from  lake 
to  stream  is  divided  into  as  many  steps  as  there  are  partitions. 
The  force  of  water  at  any  opening  is  therefore  not  too  great  for 
fish  to  swin  against  and  the  water  in  all  the  pools  is  unbroken 
and  of  sufficient  depth  to  provide  resting  places  for  fish  while  in 
them.  Such  resting  places  they  will  find  either  at  the  side  or 
above  or  below  the  openings,  since  eddies  or  nearly  still  water 
are  to  be  found  at  all  such  points.    Apparently  fish  will  find  no 
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passing  either  yp  or  (iown  Ihnwigh  this  fishway  hI 
aiiy  stage  of  wahT.  And  again  \\\i'  volume  which  will  ]mbh  «n 
iijHining  eight  inches  high  and  two  feet  widp,  even  under  a  small 
head  is  sutlicient  to  enable  lish  to  tind  it  and  as  the  outJct  of  the 
fishway  is  at  the  bottom  anrt  only  twetw  foet  down  etreani  from 
the  end  of  the  apron  of  tiie  dara  it  is  easily  accessible.  In  cdn- 
elusion,  however,  be  it  said  that  the  fiKh  have  not  yet  expressed 
themselves  as  to  tJie  acceptability  of  the  fishway  and  theirs  is  the 
deeisivc  vote.  Wlien  tliey  eonie  to  the  dani  this  fall  it  ta  hoped 
to  learn  their  view  of  the  qnestion.  Meanwhile  the  fishway  ie 
open  for  consideration  and  incidentally  for  pattaagc  of  a  eon- 
siderabte  amount  of  water  to  supply  the  stream  below  when  other 
9  are  scanty. 
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Lewis,  Charles  E.,  Chamber  of  Commerce,  Minneapolis,  Minn. 
Locke,  E.  F.,  Woods  Hole,  Mass. 
Lovejoy,  Samuel,  Bullochville,  Ga. 

Lydell,  Dwight,  Mill  Creek,  Mich. 

* 

Mahone,  A.  H.,  668  Via  Monte,  Buenos  Ayres,  Argentina. 
Mallory,  Charles,  Burling  Slip,  New  York. 
Manning,  W.  W.,  P.  0.  Box,  1778,  Boston,  Mass. 
Manton,  Dr.  W.  P.,  Detroit,  Mich. 
Morcher,  GJeorge,  London,  0. 
Marks,  H.  H.,  Sault  St.  Marie,  Mich. 


,  Waghini/ton, 


ThiHy-tifik  Aiinwil  Mefl'mg 

J.  1      faris.  Mich. 

Mareh,  M.  r..  VnUnI  Htntcs  B»mi"  uf  Fish 
D.  C. 

Martin,  Timothy  J.,  care  of  Davis,  Collatnore  £  Co.,  Fifth  Ave- 
M«c,  New  York  City. 

MathewsoD,  G.  T.,  Thompsonville,  Conn. 

May,  W.  L.,  1655  Market  Street,  Denver,  Col 

Mayhall,  I^.  E.,  Supt.  Commercial  Trout  Co.,  Sultan,  Wash. 

McCook,  George  M.,  Ohio  Fish  and  Oame  Commission,  Steuben- 
ville.  0. 

MiDouaid,  A.  G..  r^re  of  A.  Uooili  &  Co..  Detroit,  Mich. 

McDougal,  J.  M.,  Qunniion,  Vol, 

Mcftd,  Prof.  A.  D.,  Urown  Unirirrsitif,  Providence,  R.  I. 

M(*hHn,  W.  E.,  Commumionfr  of  Fisheries,  Harrisbwg,  Pa. 

Meeker,  D.  W.,  Moorekexul.  Minn. 

Merrill.  >[.  K.,  St.  Johnatmrg.  Vl. 

Milior.  Frank.  Pnt-iu-Hntj.  6. 

Miller.  WnltiT  il..  I'nilcJ  ^7-i(<-.v  Bureau  of  Fisheries,  Spear- 
fish.  N.  Dfil,: 

Miller.  W.  J.,  Scott  Depot.  W.  Va. 

MillitTiiii,  llr.  J.  n.,  I'niled  Slalf.i  Buremi  of  Fisheries,  Woods 
Ilotr.  Mass. 

Mills.  G.T..r'(M(.it  Cifi/.yer. 

Monroe,  Otis.  Mill  Crfel.;  Mich. 

MoiiriN'.  William,  .1/(7/  Cn-ek.  Mi<h. 

jMiHulv.  (i.  ('..  Mill  Creek.  Mich. 

Moi.re.  Cliiirles  |[..  can-  of  Michiijan  Fish  Vo»imi^s.-<ion.  Detroit- 
Mi. h. 

M(,.>r.\  Dr.  H.  F..  riiilcl  Sliilcs  Biircon  of  Fisheries,  Wa.shinfj- 
hui.D.C. 

Morgan.  II.  A.,  riiireisil,/  of  Tciniessee.  Kiw.rri}le.  Teini. 

Morn^ll,  Daiiifl.  Ih'rtforit.  Vmni. 

Morris.  HnlHTt  T..  M.  1)..  nin  Mn.lisou  Avcn, 

lli.rK.ii,  W.  V..}'rori,k„ce,B.!. 

MouTitiiiii  Ijike  CiiiTiii.  R.  F.  D.  Xo.  1.  Sanboi 

MiiSHV.  Ceorjfe  ()..  Pclroil,  Mich. 


;  AVtt-  York  Cilt/. 
ii-ille,  X.  II. 


\.-.il,  .Inliii  It..  JJ\U  -T  Whnrf.  Boshm.  M-is 
Nrnl,  1..  .1,.  .1/;//  Crerk,  Mich. 
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Nevin,  James,  Madison,  Wi^. 

Norris,  J.  Olney,  Room  212,  Chamher  of  Commerce  Bldg.,  Balti- 
more, Md. 
North,  Paul,  Ohio  Fi<$h  and  Game  Commission,  Cleveland,  0, 

O'Brien,  W.  J.,  South  Bend,  Neh. 

Ohage,  Dr.  Justus,  St.  Paul,  Minn. 

O'Mallev,  Henrv,  Baker,  Wash. 

Orahood,  H.  M.,  1010  Seventeenth  Street,  Denver,  Col. 

Orr,  W.  J.,  Bay  Fort,  Mich. 

Palmer,  Dr.  Theodore  S.,  United  States  Department  of  Agricul- 
ture, Washington,  D.  C. 

Palmer,  Stephen  S.,  Monticello,  N.  Y. 

Parker,  W.  H.,  Lac  la  Peche,  Quebec,  Canada. 

Payne,  Charles,  Wichita,  Kans. 

Parkhurst,  Hon.  C.  Frank,  Providence,  B.  I. 

Partridge,  H.  E.,  Mi^nneapolis,  Minn. 

Paxton,  Thomas  B.,  Ohio  Fish  and  Game  Commission,  Cincir^- 
nati,  0. 

Peabody,  George  F.,  Appleton,  Wis. 

Peoples,  Hon.  Hiram,  New  Providence,  Pa. 

Pierce,  Captain  T.  C,  United  States  Bureau  of  Fisheries,  Wash- 
ington, D.  C. 

Perdum,  James  K.  P.,  Woods  Hole,  Mass. 

Pike,  Bobert  G.,  Middletown,  Conn. 

Plumb,  Charles,  Mill  Creek,  Mich. 

Pollock,  Robert  L.,  510  SyJces  Block,  Minneapolis,  Minn. 

Pope,  T.  E.  B.,  United  States  Bureau  of  Fisheries,  Washington, 
D.C. 

Powell,  W.  L.,  Harrisburg,  Pa. 

Prather,  J.  Hub,  Lexington,  Ky. 

Preston,  Hon.  John  L.,  Port  Huron,  Mich. 

Price,  Andrew,  Marlinton,  W.  Va. 

Price,  Calvin  W.,  Marlinton,  W.  Va. 

Proctor,  Hon.  Redfield,  Proctor,  Vt. 

Race,  E.  E.,  Green  Lake,  Me. 
Ramsdale,  Frank  C,  Bayfield,  Wis* 


Thirty-filth  Anmtal  Meelimj 

G.         Phjmpivn.  Mim. 
uKia,  J.  F.,  Ohio  Fish  and  (Jtune  Commission.  South  Charles- 
ion,  0. 

Eathbuii,  Ricliard,  SmUhsonian  Institvte,  M'agkington,  D.  C. 

Ravencl,  W.  DeC,  SmUhsonian  IvstHule,  Washington,  D.  C.  . . 

Reed,  C.  A.,  Fish  and  Game  Warden,  Santa  Cruz,  Sajtta  Cruz 
Cimnty.  Val. 

Rfiglinn!,  Prof.  Jacob  l-l..  University  of  Michigan,  Avn  Arbor. 
Mirh. 

Kicliards,  t!.  H.,  Sears  Building,  Boston,  Mass. 

Hippei,  Robert,  Wouiiruff,  Wis. 

Roiwrte,  A.  D.,  Woonaocket,  R.  I. 

Roberts.  C.  C,  Woonsocket.  R.  I. 

RobinBoii,  Robert  K..  White  Siiiphur  Springs,  W.  Ta. 

Rogers,  J.  M.,  159  Im  SaiU.,  Street,  Chicago,  111. 

Root,  Henrj-  T.,  Protndence,  B.  J. 

Ro«-nbt'rg,  Albert,  Kalamazoo.  Mich. 

Huge,  John  G.,  Apalachimla,  Flo. 

Russell,  Henry,  Detroit,  Mich. 

Safford,  W.  H.,  Department  of  Fisheries,  Harrisburg.  Pa. 

Salmon,  Alden,  South  Norwalk,  Conn. 

Sanborn,  F..G.,  612-fil-i  California  Street,  San  Francisco,  Cat. 

Saimdere,  A.  A.,  Carolina,  R.  I. 

Saunders,  Dr.  H.  G.,  Chattanooga,  Tenn. 

Scagle,  George  A.,  WythevUle,  Va. 

Self,  E.  M.,  Bvllochville.  Ga. 

Sellers,  M.  G.,  1S06  Arch  StreH,  Philadelphia,  Pa. 

Sherwin,  H.  A.,  100  Canal  Street,  Clevekuid,  0. 

Sherwood,  George  IT.,  American  Museum  of  Natural  IJislory, 

77lh  and  8lh  Avenm.  Nm  York  City. 
SburtlifT,  Merrill,  Fish  and  Game  Cojnniisidon  of  Aeiv  Ilamp- 

shire,  Lancaster,  N,  II. 
Simmons,  Walter  C,  Providence,  R.  I, 
Singleton.  James  H.,  Woonsoeket,  H.  I. 

Slade,  George  P.,  309  Broadway,  P.  0.  Box  S8S,  New  York  City. 
Smilh,  Frank  W.,  Superintendent  Coos  River  Hatchery,  liarah- 

field.  Ore. 
Smith,  H.  Q.,  Minneapolis.  Minn. 
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f^ 


Smith,  C.  Jay,  care  of  J,  W,  Marston  &  Co.,  Lewis  Wharf,  Bos- 
ton, Mass. 

Smith,  Lewis  H.,  Algoma,  la. 

Smith,  Dr.  Hugh  }^i., United  States  Bureau  of  Fisheries,  Wash- 
ington, D.  C. 

Smith,  J.  A.,  13  West  2oth  Street,  Baltimore,  Md. 

Snyder,  J.  P.,  U.  S.  Bureau  of  Fisheries,  Waj^hington,  D.  C. 

Southwick,  J.  M.  K.,  Newport,  K.  I. 

Spencer,  L.  B.,  Superintendent  Aquarium,  37  West  128th  Street. 
Xcw  York  City. 

Spensley,  Calvert,"  J/ twf^ra/  Poiftt,  Wis. 

Stapleton,  M.  F.,  United  States  Bureau  of  Fisheries,  Mammoth 
Spring,  Aj'I'. 

Starhuck,  Alexander,  Cincinnati,  0. 

Starr,  \V.  J.,  Eau  Claire,  Wis. 

Steele,  G.  F.,  Port  Edward,  Wood  County,  Wis. 

Stevens,  Arthur  F.,  227  West  Grand  Street,  Elizabeth,  N.  J. 

Stevenson,  Charh^s  H.,  United  States  Bureau  of  Fisheries,  Wash- 
ington, D.  C. 

Stewart,  A.  T.;  Xorthville,  Mich. 

Stone,  Charles  A.,  Plainfield,  N.  J. 

Stone,  Livingston,  Cape  Vincent,  N.  Y. 

Ston',  John  A.,  East  Orland,  Me. 

Stotz,  Martin,  996  N.  Marshall  Street,  Crogin  Bldg.,  Philadel- 
phia, Pa. 

Stranahan,  J.  J.,  Bullochville,  Ga. 

Stranahan,  F.  A.,  Cleveland,  0. 

Streeter,  H.  R.,  Carolina,  R.  I. 

Sumner,  Dr.  Francis  B.,  College  of  the  City  of  New  York,  New 
York  City. 

Storr,  Charles  A.,  care  of  Plympton  Gardner  &  Co.,  New  York. 

Surber,  Thaddeus,   United  States  Bureau  of  Fisheries,   White 
Sulphur  Springs,  W.  Va. 

Suthers,  Frank,  Madison,  Wis. 

Sykes,  Arthur,  Madison,  Wis. 

Sykes,  Henry,  Bayfield,  Wis. 

Talbot,  Henry,  Interstate  Commerce  Association,  Washington, 
D.  C. 


Thirty-fifth  Annual  Meeling 

S..  Uniterl  States  Burn,,,  „f  Fixlifrirs.  Tuprh. 

Miss. 

Taylor,  Robert  KiHiv.  r.n  L,;„uird  Slrc^-i.  S'-w  V-nk  Cil,,. 
Teal,  J.  N.,  Worcester  Block,  Portland,  Ore. 
Thayer,  W.  W.,  S3i  Joseph  Campau  Avenue,  Detroit,  Mick. 
Thomas,  Henry  G.,  Stowe,  Vt. 
Thompson,  George  B,,  Davis,  W.  Va. 
Thompson,  James  F.,  Martinsbvrg,  W.  Va. 
Thompson,  William  H.,  Secretary  Angler/  Association  of  St. 

Lawrence  Kirer,  Alexander  Jtay.  N,  F, 
ThonipBOH,  \Y.  P.,  11^  Hroatl  titreel,  PhUiuMphia,  Pa. 
Thomjijinn.  W,  T.,  Vniled  Stairs  Bureau  of  Fisheries,  Leadville, 

Col. 
Tinker,  E.  F..  St.  Johnsbnry.  Vl. 
Titeomb,  John  W.,  United  Sinl<:<  liurenu  of  /'V,.;,rnV*.   Wn^k- 

ington.  D.  C. 
Townsend,  A.  A.,  Carolina,  R.  I. 

Townsend,  Charles  H„  New  Vorl.-  AfiuaHui,,.  .Vcic  Vork-  CUif. 
Tubbs,  Prank  A.,  Neosho,  Afo. 
Tulian,  Eugene  A.,  Oficina,  Metcorologica,  liliO  Vinmonte,  Itiie- 

nos  Affres,  Argi-ntina. 
Turner,  Avery,  Vice  President  and  GenernI  Mniuiger  of  Pecos 

Vatky  Lines,  Ainarilto,  Tex. 

VanI)iisL>n,  H.  (!.,  Master  Fi.ih  Warden  of  Oregon,  Astoria.  Ore. 

Vwder.  John  J.,  Woods  Hole,  Mass. 

Venn,  Harry  S..  Ciiiled  Slateg  Bureau  of  Fisheries,  Wtishing- 
ton.  I),  r. 

Vimfiit.  \y.  S..  Vniird  .'<M'\<  Hnreau  of  Fi.'^heries.  Cape  Yin- 
en,!.  \.  v. 

Vofii'lsjinjr,  Ab'xan<k'r  T,.  Mills  Buildinij,  San  Francitco.  Cal. 

Von  Bny,T.  lhH-t(>r.  I'liileJ  Stales  Hnrean  of  Fisheries.  Wash- 
iiujhm.  I).  C. 

\'..n  Lrrifn-rk.-.  .1.,  -US  liroadinu,.  New  York  Ciiij. 

Wiilk.T.  Ilrymil.  Dtlruil.  Midi. 
Wall.  JiK-.  S>ilmon.  (Ire. 
Walb-lt.  W.  H„  Pnt-in-Iiay,  0. 
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Wallich,  Claudius,  United  State  s  Bureau  of  Fisheries,  Oregon 

City,  Ore. 
Walsh,  Joseph,  Woods  Hole,  Mass, 
Walters,  C.  H.,  Cold  Spring  Harbor,  N,  Y, 
Ward,  Prof.  H.  B.,  Lincoln,  Neb, 
Waterhouse,  Kev.  E.  M.,  Broadway  and  210  W,  72nd  Street, 

New  York  City. 
Webb,  W.  Seward,  J^Jkth  Street  and  VanderbUt  Avenue,  New 

York  City. 
Wentworth,  E.  E.,  United  States  Bureau  of  Fisheries,  Baker, 

Wash. 

Wheeler,  Charles  Stetson,  2^13  Washington  Street,  San  Fran- 
Cisco,  Col. 

Whish,  John  D.,  Secretary  of  Forest,  Fish  and  Game  Commis- 
sion, Albany,  N.  Y. 

White,  R.  Tyson,  320  Bridge  Street,  Brooklyn,  N.  Y. 

Whitaker,  Hon.  Andrew  R.,  Phoenixville,  Pa. 

Wilbur,  H.  0.,  235  Third  Street,  Philadelphia,  Pa, 

Willard,  Charles  W.,  Westerly,  R.  I. 

Wilson,  C.  H.,  Glen  Falls,  N.  Y. 

Winn,  Dennis,  United  States  Bureau  of  Fisheries  WasrJ'^otonr 
D.C.  '  '  ^ 

Winn,  S.,  Carolina,  R.  I. 

Wires,  S.  P.,  Lester  Park,  Duluth,  Minn. 

Wisner,  J.  Nelson,  Jr.,  United  States  Bureau  of  Fisheries,  Ore- 
gon  City,  Ore. 

Wolf,  Herman  T.,  Jt89  The  Bourse,  Philadelphia,  Pa. 
Wood,  C.  C,  Plymouth,  Mass. 
Wood,  Frank,  Edenton,  N.  C, 
Worth,  S.  G.,  Edenton,  N.  C. 

Young,  Capt.  John  L.,  Atlantic  City,  N,  J. 

Zacharie,  Col.  F.  C,  3Jf5  Corondelet  Street,  New  Orleans,  La. 
Zweighapt,  S.,  Deer  Park,  Haines  Falls,  N.  Y. 
Zalsman,  P.  G.,  Paris,  Me. 
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HONORARY. 

AdaiDB,  Mr.  Fred  J.,  Grand  Rapids,  Mich. 

Besana,  Mr.  Guieeppe,  President  Lombardy  Fishery  Society,  Via 

Torino  51,  Milan,  Italy. 
Borodine,  Nicholas,  Chief  Specialist  in  Fish  Cvllure,  Drpfirt- 

ment  of  Agriculture,  St.  t'etersburg,  Russia. 
Cortelyou,  Hon.  George  B.,  Washington,  D.  C. 
Denbigh,  Lord,  Colonel  of  the  Honorable  Artillery   Company^ 

London,  England. 
Fifih  Protective  Ageociation  of  Eastern  Pennsylvania,  1020  Arch 

Street,  Philadelphia,  Pa. 
Fryer,  Charles  E.,  Supervising  Inspector  of  Fiahrries,  Board  of 

Agricvltitre  and  Fisherifs,  d  Delaha^  St.,  London,  England, 
Hamilton,  Dr.  J.  Ijawrence,  M.  R.  C.  S.,  SO  Sussex  Square, 

Brighton  England. 
•Hoek,  Prof.  P.  P.  C,  Kcwn(i/ic  Fiskery  Ad»iser  of  the  Dutch 

Government,  The  Haguf,  Uolland. 
Hofer,  Prof.  Dr.  Bntno,  Munich,  Qennany. 
Johnson,  Mrs.  Frank  M.,  Boston.  Mass. 

Kishinouye,  Dr.  K.,  Imperial  Fisheries  Bureau,  Tokyo,  Japan. 
Ijake  St.  Clair  Shooting  and  Fishing  Club,  Detroit,  Mich. 
Matsubara,   Prof.    S.,   President   Imperial   Fisheries  Institute, 

Tokyo,  Japan. 
Metealf,  Victor  H.,  Secretary  of  the  Department  of  Commerce 

and  Labor,  Washington,  D.  C. 
New  York  Association  for  the  Protection  nf  Fish  and  Game, 

yew  I'orfc  City. 
Peck,  Hon.  George  W.,  Milwaukee,  Wis. 
Perrier,  Prof.  Edmond,  Director  National  Museum  of  Natural 

History,  Paris,  France. 
South  Side  Sportsmen's  Club,  Oakdale,  L.  I.,  A'.  Y. 
Steindachner,  Prof.  Dr.  Franz,  Royal  Natural  History  Museum, 

Vienna,  Austria. 
The  Governors  of  tlic  Sevenil  States. 
The  President  of  the  United  Stales. 
Vinciguerra,  Dr.  Decio,  Director  Royal  Fish  Cultural  Station 

and  Aquarium,  Rome,  Italy. 
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Von  Grimin,  Dr.  Oscar,  Inspector-General  of  Fisheries,  St.  Pe- 
tersburg, Russia, 

Von  Pirko,  Mr.  Franz,  President  Austrian  Fishery  Society,  Vien- 
na, Austria, 

Woodmount  Rod  and  Gun  Club,  Washington,  D,  C, 

CORRESPONDING. 

Ayson,  Lake  F.,  Wellington,  New  Zealand, 

Ayson,  Charles  L.,  Ilalcataemen,  Oamaru,  New  Zealand, 

Apostolides,  Prof.  Nicoly  Chr.,  Athens,  Greece, 

Armistead,  J.  J.,  Dwmfries,  Scotland, 

Birbeck,  Edward,  Esq.,  M,  P,,  London,  England, 

Calderwood,  W.  L.,  Esq.,  Inspector  of  Salmon  Fisheries,  Edin- 
burgh, Scotland 

Feilding,  J.  B.,  Upper  Downing,  Holywell,  North  Wales, 

Giglioli,  Prof.  Enrico  H.,  Florence,  Italy, 

Jaffe,  S.,  Osnabruck,  Germany, 

Landmark,  A.,  Inspector  of  Norrmgian  Fresh  Water  Fisheries, 
Christiana,  Norway, 

Marston,  R.  B.,  Esq.,  Editor  of  the  Fishing  Gazette,  London, 
England, 

Olsen,  0.  T.,  Grimsby,  England, 

Raveret-Wattel  C,  Director  of  Agricultural  Station  at  Nid-de- 
Verdier,  20  Rue  des  Acacias,  Paris. 

Sars,  Prof.  G.  0.,  Christiania,  Norway. 

Solsky,  Baron  N.  de.  Director  of  the  Imperial  Agricultural  Mu- 
seum, St.  Petersburg,  Russia. 

Trybom,  Dr.  Filip,  Stockholm,  Sweden. 

RECAPITULATION. 

Active 387 

Honorary 70 

Corresponding 16 


Total  Membership 473 


CONSTITUTION 

(Ab  amended  to  date.) 


NAME  AND  OBJECT. 

The  name  of  this  Society  shall  be  American  Fisheries  Society. 
Its  object  shall  be  to  ptomote  the  cause  of  fish  culture;  to 
gather  and  diffuse  information  bearing  upon  its  practical  snccess, 
and  upon  all  matters  relating  to  the  fisheries;  the  uniting  and 
encouraging  of  all  inteteats  of  fish  culture  and  the  fisheries,  and 
the  treatment  of  all  questions  regarding  fish,  of  a  scientific  and 
economic  character. 

ARTICLE  II. 

MEMUBHS. 

Any  person  shHil,  upon  a  two-tliirds  vott'  imd  tlic  jHuim-nt  of 
two  dollar!-,  become  a  member  of  this  society,  in  case  niciiibi'rs 
do  not  pay  thoir  fees,  wliich  shall  be  two  dollars  per  year,  after 
the  first  yenr  and  are  delinquent  for  two  yearc,  they  shall  be  noti- 
iifd  by  Ihe  trwi.-iuriT,  anil  if  the  aiiioiuit  due  is  not  paid  wilhin  a 
niimtli  llu'R'after,  they  shall  be,  without  further  iiotiLt*.  dropped 
from  the  mil  of  membership.  Any  person  can  be  made  an  hon- 
orary or  a  corresponding  meniher  upon  a  two-thirds  vote  of  the 
menilwrs  present  at  any  regular  meeting. 

Any  [KTson  shall,  upon  a  two-thirds  vote,  and  the  i»Hynient  of 
!1!1.").0((,  hee-ime  a  life  memlter  of  this  Soi'iety,  and  shall  then.'- 
after  be  exempt  from  all  annual  dues. 

AHTICLK  HI. 

orKK-KRS. 

Tile  iiliieers  of  ihis  Soeietv  shall  1h'  a  Pn'sident  and  u  Vice 
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President,  who  shall  be  ineligible  for  election  to  the  same  oflBee 
until  a  year  after  the  expiration  of  their  term ;  a  Corresponding 
Secretary,  a*Recording  Secretary,  a  Treasurer  and  an  Executive 
Committee  of  seven,  which  with  the  officers  before  named,  shall 
form  a  council  and  transact  such  business  as  may  be  necessary 
when  the  Society  is  not  in  session,  four  to  constitute  a  quorum. 

ARTICLE  IV. 

MEETINGS. 

The  regular  meeting  of  the  Society  shall  be  held  once  a  year, 
the  time  and  place  being  decided  upon  at  the  previous  meeting 
or,  in  default  of  such  action,  by  the  Executive  Committee. 

ARTICLE  V. 

ORDER  OF  BUSINESS. 

1.  Call  to  order  bv  President. 

2.  Roll  call  of  members. 

3.  Applications  for  membership. 

4.  Reports  of  officers. 

a.  President.    - 

b.  Secretary. 

c.  Treasurer. 

d.  Standing  Committees. 

5.  Committees  appointed  by  the  President. 

a.  Committee  of  five  on  nomination  of  officers  for  en- 
suing year. 

b.  Committee  of  three  on  time  and  place  of  next  meet- 
ing. 

c.  Auditing  committee  of  three. 

6.  Reading  of  papers  and  discussion  of  same. 

(Xote — a.  In  the  reading  of  papers  preference  shall  be 
given  to  the  members  present, 
b.  The  President  and  two  Secretaries  are  em- 
powered to  arrange  the  papers  of  the  meet- 
ings of  this  Society.) 

7.  Miscellaneous  business. 

8.  Adjournment. 


Thirhj-fflk  Annval  Meeting 
ARTICLE  VI. 

CHANGIXG  THE  CONSTITUTION.  , 

The  Constitution  of  the  Society  raay  be  amended,  allereil  or 
repealed  by  a  two-thirds  vote  of  the  membera  pre«.'nt  at  any  i*^- 
lar  meeting,  provided  at  least  fifteen  members  are  present  at  said  j 
meeting. 
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